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PUBLISHERS’ ANNOUNCEMENT: REMOVAL OF THE 
OFFICES OF THE JOURNAL. 


—>_—_ 


The proprietors of the JOURNAL herewith announce that the publish- 
ing offices are now located on the sixth floor of No. 42 Pine street, 
which building is just below the one occupied by the JOURNAL 
since 1891. The JOURNAL’s new quarters (in reality they are old 
ones, for its publishing offices were maintained in the building that 
formerly covered the site of 42 Pine street from May, 1870, to May, 1891) 
are in a modern structure that is located in the heart of the financial 
business section of the eity, and can be reached easily by or from any 
of the main lines of public travel. A. M. CALLENDER & Co. 








{OFFICIAL NOTICE. ] 
Twenty-Fifth Annual Meeting, Western Gas Association. 
<< 
WESTERN GAS ASSOCIATION, } 
OFFICE OF THE SECRETARY, . 
New ALBAny, Inp., April 7th, 1902. ) 
The Twenty-fifth Annual Meeting of the Western Gas Association 
will be held May 21st, 22d and 23d, 1902, in the New St. Charles Hotel, 
New Orleans, La., and will be called to order, at 10 A.M., by the Presi- 
dent, Mr. Thos. D. Miller, of Dallas, Tex. 
The Executive Committee has arranged for the presentation of the 
following papers: 
‘* Experiments on Bench Fuel;” by Mr. W. A. Baehr, Denver, Col. 
‘“Gasholder Specifications ;” by Mr. H. A. Carpenter, Allegheny, Pa. 
‘* Electrolysis ;” by Mr. Jno. M. Humiston, Chicago, Ills. 
‘*Beaumont Oil for Gas Making;” by Mr. Jno. H. Fitzgerald, 
Houston, Tex. 
‘* Some Experiences in New Orleans;”’ by Mr. Bankson Taylor, New 
Orleans, La. 
‘*Gas Engines;” by Mr. C. H. Nutting, Chicopee, Mass. 
‘‘ Distributing Gas at High Pressure;” by Mr. Geo. F. Goodnow, 
Waukegan, IIls. 
‘‘Current Purifier Practice, and a New Form of Construction;” by 
Mr. F. H. Shelton, Philadelphia, Pa. 
‘* Wrinkle Department;” edited by Mr. W. E. Steinwedell, Belleville, 
Ills. 
A paper by Mr. B. E. Chollar, St. Louis, Mo. 
The New St. Charles will be the Association headquarters. Rates for 
those attending will be as follows: 
American plan: Two in room, $2.50 per day, each person; $3 per day 
one in a room. Rooms with bath, $3.50 per day and up. 
European plan: Two in a room, $1 per day, each person; $1.50 per 
day and up, one in a room. Room with bath, accommodating two per- 
sons, $4. 
Also, rates may be obtained from the Hotel Grunewald, Cosmopolitan 
and Denechand, as follows: 
Grunewald: Strictly European, in connection with which there are 
two restaurants—Single rooms, $1 per day for each person occupying 
same. Room with bath, $2.50 per day. 
Cosmopolitan: European plan, $1.50 per day and up. 
Denechand: American plan, $2 to $3 per day; European plan, from 
$1 to $1.50 per day. 
More satisfactory arrangements can be obtained by securing quarters 
in advance of meeting. 
The New St. Charles Hotel Manager announces that they will have 
ample accommodations, except possibly that single rooms may be limited ; 
but their double rooms will be satisfactory, as they are large and well 
located. 
Reduced railroad rates of one-and-one-third fare for the round trip, on 
the certificate plan, have been obtained for members, their wives and 
all persons attending the Western Gas Convention, through the courtesy 
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of the representatives of the following Passenger Associations, con- 
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ditional on 100 persons being in attendance: New England Passenger 
Association; Southeastern’ Passenger Association; Southwestern Pas- 
senger Association; Trunk Line Passenger Association; Central Pas- 
senger Association; Western Passenger Association. ot 

The districts covered by railroads comprising the above Associations 
are all the States and territory east of Cheyenne, Wyo., including Texas, 
Utah and Colorado, and the New England States. 

To obtain rates on the certificate plan to New Orleans, apply to agent 
at least 30 minutes before time for departure of train, purchase a ticket, 
obtaining from agent a certificate stating that full fare has been paid to 
New Orleans, which certificate will entitle purchaser to a one-third 
rate returning to starting point, providing said certificate is handed the 
Secretary for the purpose of indorsement by the representative of the 
Passenger Association, who will be present Thursday, May 22d. 

Some Western roads furnish certificates from junction points only. 
Members are, therefore, requested to consult local agent as to the place 
from which certificates can be obtained. 

Persons living outside the territory embraced by the above Passenger 
Associations will purchase ticket to most convenient point within terri- 
tory from which rates are applicable, and from there purchase ticket on 
the certificate plan to New Orleans. 

Tickets as above can be purchased from and after May 17th, and are 
good returning, leaving New Orleans not later than May 27th. 

Gas companies are solicited to send representatives to become members 
of the Association. The membership fee is $10, annual dues thereafter, 
$5. The Association publishes in bound volumes proceedings of its 
meetings. Copies when published are furnished free to members. 

Queries for the Question Box, if mailed to the Secretary in advance of 
the meeting, will be assigned to members for answer. 

Any information regarding the meeting will be gladly given by the 
undersigned. JAMES W. DUNBAR, Secretary. 








[OFFICIAL NOTICE. } 
Wrinkle Department, Western Gas Association. 





OFFICE OF WRINKLE DEPARTMENT. 
BELLEVILLE, ILts., February 12th, 1902. 
This departmeut is now open and ready for contributions, which will 
be presented at the Twenty-fifth Annual Meeting to be held next May. 
The active co-operation of all members and friends is earnestly solicited. 
Please forward contributions to the Editor before April 15th. 
W. E. STEINWEDELL, Editor. 


WESTERN GAS ASSOCIATION, 








BRIEFLY TOLD. 


THE NEW ORLEANS MEETING OF THE WESTERN GAS ASSOCIATION.— 
All preparations that could be made for assuring the success of the 
twenty-fifth annual meeting of the Western Gas Association, to be held 
next week in New Orleans, have been made. The executive officers of 
the Association, as it was known they would be, were alert and resource- 
ful, in respeet of securing headquarters and meeting room, and the local 
committee promise an entertainment that will be well worth shar- 
ing. The technical part of the proceedings cannot fail to satisfy 
the members, in testimony whereof is Secretary Dunbar’s listing of 
papers, as shown in the official notices. We fear that the unusual 
activity in the construction and reconstruction of gas works now 
going on in the East will somewhat curtail the attendance from 
this section of the country, and it is also likely that the Cincinnati 
convention of the National Electric Light Association, which is to be 
held on the days that the Western Association will meet, will also keep 
some gas men from going to New Orleans; but it is certain that Presi- 
dent Miller will have a representative and numerous delegation to 
direct. In our advertising columns will be found a notice from Mr. 
Bankson Taylor, Manager of the New Orleans Lighting Company, ask- 
ing those manufacturers who propose to take part in the tentative ex- 
hibit of gas appliances during the convention to let him know at once the 
amount of space they will require, The necessity of prompt action over 
this request is obvious. 








Notss.—Mr. F. W. Blowers, for many years in the service of the De- 
troit (Mich.) City Gas Company, has been. appointed Manager of the 
Kalamazoo (Mich.) Gas Company.—~-At the annual meeting of the 
Pottsville (Pa.) Gas pg the following officers were elected: 
Directors, Robert Allison, William J. Matz, Frank Roseberry, B. W. 
Cumming, A. 8. Faust, Charles Yuengling, Jas. Ziebach, H. T. Duke 
and G. M. Roads; President, Robert Allison; Secretary, E. H. Nice; 
Treasurer, A. S, Faust.—According to the annual report of Mr. Wm. 
P. Knowles, Superintendent of the Richmond (Va.) City Gas Works, 
the total output for the twelvemonth was 234,846,750 cubic feet; of that 
quantity the consumption on public account, for which no payment is 
made, amounted to 16,631,100 cubic feet. The excess of receipts over 
expenditures is returned at $88,307.18.——A syndicate of St. Louis 
capitalists have purchased the gas, electric and street railway systems 
of Paris, Tex. r. Thomas W. Crouch is said to be the controlling 
spirit in tae movement. He is a resident of St. Louis. —The Borden- 


town (N. J.) Gas Light Company proposes to extend its mains to the 
adjoining borough of Fieldsboro, 


[Prepared for the JouRNAL.] 


The Relative Advantages of Cast Iron and Wroughi Iron 
Gas Mains. 


ne 


By Mr. Goprrey L. Casot, Boston, Mass. 


I read with great interest*the discussion, reported in your iss 
April 14th, as to the relative advantages of cast iron and wroug! 
gas mains. 

Three years ago, I visited nearly every country in Europe, exce)tiny 
Spain and Greece, studying this question; also, New York, |’hil, 
delphia and Pittsburg in this country. In every system of cast iron 
mains that was investigated, the leakage was incomparably ereatey 
than in our own wrought iron mains, which have a total lenvt}) of 
from 60 to 70 miles, and handle from 9,000,000 to 10,000,000 cubic fee 
per day. After all due allowance for the fact that the conditions aye 
very favorable in all the different piaces in which our mains extend, as 
compared with any one of the municipal plants which we visited, {he 
weight of the evidence still remains very greatly in favor of wrough) 
iron. 

In the first place, wrought iron itself is impervious to gas; cast iroy 
pipe is not. We have seen cast iron fittings bubbling where the gas 
came through them, and whenever a cast iron main is raised, after 
artificial gas has been passed through it for a considerable time, the 
surrounding soil smells strongly of gas. 

Cast iron mains are usually put together with lead, and a lead joint 
does not work well. Any displacement of the pipe, or the mere effect 
of time, with the variations of temperature which are constantly taking 
place, and which affect differently two metals having a different co- 
efficient of expansion, will loosen the joints. 

Various rubber joints are in use in different parts of Europe; but, 
cast iron having a rough surface, and from the very process of manu- 
facture not permitting of the same exactness in dimensions as wrouglit 
iron, it is impossible to sufficiently protect these rubber bands whic 
form the joints from the oxidizing effect of the air, which is present in 
most soils; and in any considerable length of main put together with 
any of the various forms of rubber joints which we found in use in 
Europe, some portion will become leaky before many years are past. 

Some years ago there was a terrible subway explosion in Boston, 
which would not have occurred if the mains had been made of wrought 
iron. The evidence showed that the mains had cracked, and wrouglit 
iron will not crack, whereas cast iron very frequently cracks, where 
subsidence takes place or a very heavy team goes over it. 

Wrought iron is said not to withstand the action of the soil as well as 
cast iron; but I think this is fallacious. It is true that, in a given 
time, a larger proportion of wrought iron pipe will become oxidized 
under given conditions than cast iron pipe, but the oxidization of 
wrought iron pipe takes place evenly over its whole surface, whereas 
cast iron pipe becomes pitted and rusts through in one place. 

It is true that wrought iron service pipes, unprotected, do not last as 
long as the cast iron mains to which they are connected, but they are 
not nearly as favorably situated. First, because they approach nearer 
to the surface of the ground; second, because they are exposed, at thie 
curbstone and at the house wall, toexceptionally unfavorable conditions. 

Where service pipes are swathed with a double thickness of clotli, 
soaked in soft coal tar pitch, there seems to be no limit to their life 

At the time that the subway was being laid in Boston, there was hardly 
a point for over a half a mile at which you could not smell gas as you 
walked along the street, and our system of gas piping in Boston is one 
of the most perfect in the world of cast iron pipe. We know of no other 
system in the world where there is a less percentage of gas unaccounted 
for, and we have made very particular inquiry in a great many differen! 
cities. This certainly shows that the present system is susceptible o 
provement. 

The relative first cost of the two kinds of mains varies in dif 
localities. A few years ago wrought iron was decidedly cheaper i! 
portion to the size of the main, and it will probably be so again as 
as the competition to the present very powerful combination o! 
manufacturers has had time to develop. 

I am in favor of laying gas mains entirely of wrought iron, usi!'¢ ‘ 
far as possible malleable fittings, and insisting on a good quality 0! ¢as! 
iron for such fittings as cannot be bought of malleable iron. Second, 
every part of the system, for mains laid under paved streets or i) 
geound, should be swathed in a double thickness of cloth soaked i: 
tar pitch. You will then have a system that will be the most du 
and the tightest that technology has yet discovered practicable fo 
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.ost cases pay for the additional first cost, which may be roughly con- 

lered the labor in applying the protective covering. 

| would not have it understood by any means advocating the tearing 

of cast iron mains that are in fair working condition in order to re- 

ice them with wrought iron mains, but where extensions are made, or 
ist iron mains must be replaced, we advocate the substitution of wrought 
yu. 

We have, as yet, not had to replace any of our wrought iron mains, 

{hough some of them are nearly 20 years old. 

| think that, in good clay soil in unpaved streets, it will not generally 

needful to apply any special protection, but where streets are paved, 
there is an exceptional expense for digging them up, where the soil is 
ise, Wherever a gas main passes through or near a sewer or a bed of 
ders, or is exposed to water from some coal seam, it is better to pro- 

t them in the way described. 

rhe is no great difficulty in using the two together, and in connecting 
ihe wrought iron main to the cast iron main, generally speaking, no 
especial appliance has to be used that cannot be bought in the open 
market. 

| have seen a thin sheet iron pipe that had been in the ground 60 years, 
protected by a mixture of coal tar pitch and gravel; also, I may add, 
by a thin layer of lead, which, however, has very little effect. The pipe 
was just as fresh as the day it was put down. The weakness, however; 
of that particular system lay in the fact that the covering of gravel and 
tar was easily cracked, and wherever water entered it quickly destroyed 
the pipe. It is chiefly of interest to us as showing that where pipe is 
protected by tar there is no known limit to its life. 

The mummies of Egypt are irrefutable evidence to us of the efficacy of 
this method of excluding air and water, for the bitumen in which the 
mummy cloths were dipped is precisely analogous in its effect to the 
much cheaper material which we propose. 

There is one danger, however, from which, to the best of my knowledge 
and belief, this is not a defence: Namely, that of electrolysis. Where 
any considerable amount of electric current gets into a system of under- 
ground pipes there is no cure for this disease; the only thing is preven- 
tion. We know of no metal, save only the noble ones, that will not be 
corroded in moist earth with the electrical current, and where consider- 
able current gets into the pipe it may melt off any protective covering 
that you can put on it. So, again, we think wrought iron pipe is at least 
as safe as the cast iron, for it at least gives you a continuous conductor. 
The corrosion does not take place where the electricity enters the pipe, 
but where it leaves it, and with the wrought iron pipe you can at favor- 
able places lead off a portion, at least, of your electricity, by a chain 
into a stream of water, and corrode your chain or piece of old junk, in- 
sicad of your valuable pipe. But in the case of cast iron pipe a portion 
of your electricity is likely to leave the pipe at any joint. and there the 
pipe will be pitted. 

With regard to the comparative specific gravity of coal and water gas 
aid natural gas, they overlap. There is some natural gas that has only 
a little more than 0.50 specific gravity, and some that has over 0.8; aver- 
age about 0.600; but on an average, in this country, natural gas has a 
greater specific gravity than coal gas, and a lesser specific gravity than 
Water gas, 








The Function of Original Research in a Technical 
Education. 
— 
By Pror, E, D, CAMPBELL, of the University of Michigan. 


Mr. President and Gentlemen of the Association: I deem it a special 
jivilege to have an opportunity to speak to you to-day and to give you 
a few individual ideas in regard to the research work along the lines of 
interest to you. Although not at present actively engaged in practical 
work, .I had 3 or 4 years’ such experience before returning to the 
University. 

When Mr. Douglas asked me to speak here before your Association 
ou some topic, he allowed me to suggest the subject, and I suggested 
“The Value of Research Work in Technical Education,” thinking per- 
haps I could bring a few ideas that might be helpful to the Association 
and to the University. 

When we consider technical education we should look at it from the 
me technical education really began. A good many years ago there 
Were practically no technical schools, in the modern conception of the 
tert 1. All of the manufacturing industries which have grown so much 
Within the past few years were trades rather than professions. The 
(raining of men was purely a matter of apprenticeship. Young boys 











1 An address delivered at the last meeting of the Michigan Gas Association. 


went in where their fathers were, beginning at the bottom, doing the 
simplest kind of work, and gradually learned by rule of thumb to fol- 
low in the steps that their fathers had taken before them. The effect of 
such training naturally prevented to a great extent the development 
and expansion of the industries. There was little chance for the in 
dividuality of the man to show himself. He could not broaden out. 

It was when this was realized that we began to get the technical 
schools established. In these technical schools were taught the e!e- 
ments of mathematics, drawing, engineering and such elementary 
work as any man about to engage in industrial work must have if he 
expects to make much progress. The institution of these technical 
schools was a great step in advance. If we look over the curriculum 
of the-various technical schools in the country we will find, almost 
without exception, that the man who goes to those schools is taught 
fundamental work, which is already well known. He is taught from 
text books or by lectures accompanied with laboratory work demon- 
strating the points which are brought out in the lectures. But the 
ordinary student always receives his knowledge from his instructor, 
takes what he gets in that way, and does not develop his originality or 
his individuality. This, to my mind, is one of the weakest points in 
many of the technical courses; namely, that the work is almost com- 
pletely confined to work which is already known about things already 
known. The result of this must be to make the men who study along 
these lines nearly of the same type; for they go through the technical 
schools, through the technical departments of some university, or what- 
ever it may be, and there is the strongest tendency for these men to 
come out all molded into the same pattern. This system of instruc- 
tion, while it is a great advance over the apprenticeship system, in 
which men get none of the general broad principles, and none of the 
knowledge of the well understood laws which underlie all our indus- 
tries, is not, to my mind, at all the highest course which might be es- 
tablished. 

I think that in any technical courses there should be introduced some 
research work. Where a man studies this fundamental work only he 
beeomes narrow and accustomed to depend solely on what the instructors 
or text books say, and he does not acquire much independence. When 
a man undertakes research work and investi~ation he begins to strike 
out for himself. He undertakes research werk under direction of some- 
one who has been through similar work before; not the same work, but 
similar work. He learns, in the first place, when he undertakes research 
work to find out what has been done on this particular subject, whatever 
the subject may be. He learns to go back to the original sources of in- 
formation. He does not take what has been condensed into some text 
book and assume that all that text books say is perfectly accurate; for, 
of course, a great many mistakes creepin. He does not assume that the 
writer of the text book has used the best judgment that could be used. 
for any author is liable to misinterpret the result of experimental work 
reported by other workers. He learns to set that work aside to a great 
extent and go for his information to the original publication of the ex- 
perimenters on the subject under examination. He goes over the litera- 
ture and gets this thoroughly digested. When he has thoroughly studied 
all that has been previously done upon the subject he begins to think 
for himself. He compares the results of these men and sees where the 
experimental work agrees, where there are inconsistencies, and, if pos- 
sible, why there are inconsistencies. He begins, in other words, to use 
his own brain and to work independently. When he has begun to work 
and think independently, he then begins to encounter his difficulties. 

A man who has not done the preliminary dead work that is necessary 
for any research has but little idea of the amount of labor connected 
therewith, or the patience that is required. Days and weeks, possibly 
months, of preliminary work is done, and when that is finished perhaps 
he finds an utter failure; that ti.e system of working will not bring 
about any results and he must start over. He begins to meet those diffi 
culties and he must think about them and learn to overcome them. He 
must depend upon himself; depend on his own individuality and his 
own ability to meet and overcome those difficulties. This is one of the 
greatest values of research. It helps to make a man of him, and a man 
who can meetdifficulties; aman whocan take any problem as it presents 
itself, and from his own knowledge “size up” the question and deter- 
mine just how to attack it. In this way h's judgment is developed. 
His added keenness of perception gives him a mental grasp and that 
self-reliance which, to my mind, cannot be given as well in any other 
way. This, so far as its educational value goes, is the important function 
of research, which should be a part of every curriculum of technical 
work. Ido not believe at all myself in the system of training along 
narrow lines. Of course, what I say to you this morning is but my per- 





sonal opinion, and I would like to have it discussed later, 
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I believe that when the young man is going into the field of industry 
of any kind, such as gas engineering, which is one of our important 
ones, that he should get that broad training. In the early part of the 
course he should get the fundamental principles, and, later in the 
course, either in the senior or post graduate year, which is now sup- 
ported by this Association, he should get his real finishing work. Such 
aman going into industrial work will be able to take hold of it with 
intelligence and force, and raise it above the level of a mere trade to 
the rank of a profession. These are the kind of men which the Univer- 
sity should attempt to turn out. Such men can meet any and every 
emergency, and ina short time they -wild master all the practical de- 
tails of the work. 

It is very important, to my mind, that men should be trained not for 
the gas engineering profession only, but they should be so trained in 
general chemical engineering that they may successfully start in the 
iron or steel, cement, paint, sugar, starch, or any one of a large number 
of other industries, which could be enumerated. Most of our men do 
not know, when they are studying, into what line of work they will go. 
But they should be prepared to enter into almost any line of industr'a’ 
work involving chemistry. It would be impossible for us, even if it 
‘were desirable, to made practical men in the ordinary sense of the word ; 
that is, to attempt to give men in the University that practical experi- 
ence which alone can be obtained at the works. Every young man 
when he leaves the University must begin at the bottom and learn the 
practical side. He must begin and learn simply the practical side of it, 
but if he has the training and the fundamental work, and above all, to 
my mind, if with those he has that ability to use his own brain and to 
thoroughly comprehend both the chemical and mechanical problems, 
then his difficulties will be comparatively small. It will not take him 
one-fifth of the time to learn the practical side of it that it would a young 
man who has not this training. Such aman as that will increase in value 
very much more rapidly than another. Anditis withthe hopeof turning 
out such men as this, who have this power of increasing in their earning 
capacity, increasing in their value to the profession which they enter, 
that we give research work. And it is to enable us to turn out more of 
such men and to induce such men to go into the gas industry that this 
Association supports this/fellowship. 

The University cannot be considered, and I do not think that many 
in this Association would consider the University, in any way as an in- 
vestment association. The University is not there for. that purpose. 
There are, to my mind, two functions which the University should ful- 
fill. First, the educational one. That, of course, is the primary duty 
of the University, to educate men. The second function, which per- 
haps is equally important, is to become a source of knowledge of new 
facts. Many of our small colleges and high schools, of course, fulfill to 
a certain extent the first of these requirements, the purely educational 
one along well established lines on well-known facts; but a great State 
University, and it is your University as well as that of other taxpayers, 
should be a source of information and of knowledge to all of the people 
of the State,.as well as’ to the rest of the world. Research work that 
produces this information, requires, of course, support; it requires 
financial support. This State has been pretty liberal with the Univer: 
sity and we have but little complaint to make, but still scientific re- 
search work is necessarily expensive, both in respect of money and in 
time, and the result of this research work must, of course, be of value to 
all those industries dependent upon the facts determined. No matter 
what line research may follow, whether it be in organic or inorganic 
chemistry, medicine, biology, or any other line you may choose, the in- 
dustries that depend upon those facts should, I think, feel called upon 
to do what they can to encourage and support researches along those lines. 

It is very gratifying to me to find this State Gas Association to have 
been so liberal in its support of our fellowship. Perhaps the most 
gratifying part to me isthe spirit in which the great majority of the 
members of this Association have supported our fellowship. They 
have not asked us to return to them 2 dollars for every dollar invested. 
They have not asked anything of that kind. They have trusted us (I 
hope their trust is not misplaced) to do with it to the best of our ability 
and to utilize fhe money which they gave to us in developing young 
men who will increase and strengthen this Association, and at the 
same time bring to it, if possible, such facts and such new knowledge 
as may be of value to the gas industry. 

In beginning a research, and we will say the research supported by 
this Association, we naturally select as a subject something which has 
promise at least of being of value to the Association and to the gas in- 

dustry. We select our subject. We cannot promise that within a 

year, or 2 years, or 5 years, with any certainty, that facts will be 


at once into dollars and cents, That cannot be done on account of 
way in which research work, to be properly carried on, must be wn 
taken. When research on any subject or any line of work is ta 
up, we must for the time being set aside all considerations of its d 
applieation. We must not allow ourselves for the time being to t! 

of the application, or whether results obtained are going to be 
vertible into cash at once. The moment a man does that, just t/t 
moment his judgment is warped and he cannot be conscientious eno), 
to make or form an unbiased judgment. The work which must |e 
done in the University (and this is a question for discussion, too), is 
simply to get at truths without any bias whatsoever; get at the facts: 
get at the absolute truths, no matter whether the facts developed are of 
benefit or not for the time being; but get at the facts. When the facts 
are once brought out, and we know. that phenomena are as described, 
then is the time for the application of those facts to our various industries, 
This is particularly important to my mind in the development of miiy 
of our American industries and scientific work in this country. As we 
all know, if there is any nation in the world which is quick to pick up 
and see the application of facts to the development of the money mik 
ing industries, it is the American people. And it is this very brilliancy 
in those branches of scientific work, in which the results cannot be easily 
applied and converted into cash, that has brought about great progress 
in strictly scientific researeh. If we take such subjects, for instance, as 
botany and biology, and especially the former, we find that some of the 
very finest researches that have ever been done anywhere have been 
done in this country. Such superior results have been obtained becatise 
men have gone into those lines without the idea of applying their facts 
to practical ends, and consequently they have given all of their enerzies 
to the development of the facts themselves. 

When you consider our other industries such as your own gas induis- 
try, or iron and steel (and perhaps I am as familiar with that as with 
any), cement making, or a large number of other manufacturing in 
dustries in this country, we find that the development of the manufacture 
Las been brought to a higher degree of perfection in this country than 
in most others. This is notably true in regard to the steel industry. No 
other country in the world can produce as high a grade of steel for the 
same money and in as large amounts as can be done in this country. 
Why isit? Largely because some of our brightest and strongest men 
have entered the steel business. They have utilized the facts that have 
been brought out largely in England, Germany and France, but wn- 
fortunately only to a small extent in this country. Their keen percep: 
tion has enabled them to apply these facts to material ends. They have 
‘earned from those researches why certain elements affect steel as thie) 
do; why it is that certain heat treatment of steel produces physical 
properties; why it is that phosphorus under certain conditions is reduced 
and enters steel and in others is oxidized and prevented from entering. 
A thorough knowledge of the materials handled, combined with natural 
American ingenuity and energy, has brought about the present <e- 
velopment of our American industries. But it is only within the last 
few years that we find the knowledge upon which these industries 
really depend has been worked out in this country. It has been lefi to 
a great extent to men in other countries to show us the real reasons wi) 
we work as we do. 

I think that this country should progress, not only in the line of aply- 
ing the knowledge which other men in other countries have worked out, 
but it should furnish its share of knowledge to the manufacturing world. 
This knowledge may well be largely developed in universities, if (ls 
knowledge is to be universally distributed for general use. A great 
many of our manufacturing industries, and I have some in mind, «1m 
rploy from two to a dozen research chemists, or men doing strictly re- 
search work, practically just such work as we do at the University under 
this fellowship. They are doing this work with a view of developing 
the facts and of obtaining a true and unbiased knowledge. Then, alter 
that knowledge is developed, it is applied to the various plants under the 
jurisdiction perhaps of one central company, and this knowledge is ep! 
entirely to the companies themselves. 

This Gas Association has taken a very desirable position, and one 
which reflects great credit upon it, in encouraging research in our | Dl 
versity, research for the development of facts which we hope will in time 
be of assistance to the development of the gas industry. Incidentally 
we hope you will feel that you are getting in return some compens:ti0! 
in the men which we will furnish you for your work. We try to ‘ur! 
out men who will enter your profession, for gas engineering is now 4 
profession, and who will help to raise the gas engineering professio! 1 
this State above that in any of our adjoining States, unless they follow 
the same lines. We hope that we can furnish you men whose ser'vi¢® 





brought out which will apply immediately and which can be converted 


will compensate you for the amount which you invest in the University: 



















fe 
Bit 
" — 


“ya te e 


sc qybees & 











May 12, 1902. 





689 








American Gas 








\t the same time this Association will receive a great deal of deserved 
redit for the spirit in which it has encouraged this research. Whatever 
ve may do at the University will, of course, be known, not only through- 
it this State but throughout the country and abroad. Any contributions 

» knowledge which may be worked out under the fellowship of the 

lichigan State Gas Association will in all of our publications be credited 

the Association. In this way I hope the Association will feel repaid 
or its generous support. 

The work in the University should not be on the application of the 

cts. If we can bring out for you knowledge which can be applied I 
have not the slightest doubt that there are plenty of men in this Associa- 
tion who will quickly grasp the significance of these facts and apply 
item to the development of your industry. It is the men in the indus- 
tries, the men who are actively in a practical work, who can take these 
facts and develop them. It is the duty of the University to bring out 
this knowledge which can be utilized, and it is the duty of the men in 
the industries to take this knowledge and apply it. Men who have had 
tle training in research, who have learned to appreciate the significance 
of underlying facts, will be very quick to see where this knowledge may 
be applied, 

Take for instance our own research work, which we started under 
this Association. We started with a few ideas in mind. We first took 
up with Mr, Russell the relation between heating power of gas and its 
illumination in flat flames. We found as a matter of fact that there is 
little relation between the heating power of gas and the flat flame 
illumination. On the other hand, when we came to study incandescent 
mantles, we found entirely different conditions, By the work of Mr. 
Russell, and later on of Mr. Traver, we find that the illuminating value 
of the gas, or the candle power measured on mantles, is a function of 
the heating power. The higher the calorific power of the gas the greater 
will be the illuminating power of mantles, although that does not hold 
true of the flat flames. We find in addition that 80 to 90 per cent. of the 
air necessary for complete combustion of the gas should be mixed with 
the gas in the barrel of the burner before reaching the mantle. If we 
do not get this proper mixture then we do not get the maximum effiei- 
ency. Now, what does this mean? We hear of the construction of 
Welsbach burners. <A great deal of work and an enormous amount of 
ingenuity have been expended on the construction of the burners. We 
find alterations are necessitated on account of the charge in chemical 
composition, or the amount of heating power of the gas, or the gas pres- 
sure. While the men at work upon the alterations in the mechanical 
construction many not realize it, they are unconsciously trying to ob- 
‘al tain a maximum efficiency. And what does that mean? It simply 
, a means that those men are really trying to so construct their burners that 
they will take in 80 to 90 per cent. of air necessary for complete com- 
al bustion through the barrel of the burner. Of course, this means a 
change in the form of the burner making the admission of the air de- 
pendent upon the pressure and composition of the gas. That was really 
what inventors were doing when they changed their burners in their 
efforts to obtain highest efficiency. 

Another thing which was brought out by this research was shown in the 
later work, Temperature is only one of the two conditions determining 
the candle power of a mantle. There are two factors controlling candle 
a power; the first, as I have said, the temperature; the second, the com- 
veld position of the mantle itself. To control the first of these, namely, the 
lemperature, what must we do? Two things suggest themselves at once. 
In the first place, a gas of high calorific power will naturally, if burned 





de- 
last 
ries 
t to 
why 


ply- 


this 


vreat ‘ ° . 
" m- reasonably quick, raise the mantle to a higher temperature than one of 
ae lower calorific power. But there is another factor entering into the 
sll problem at this point, namely, the rate of combustion. We know that 
liek the more gas you can burn within a limited time over a certain area the 
se higher is the temperature, In other words, the quicker your combus- 
mi the tion the higher the temperature attained. By introducing gas at 
que higher pressure, what do you do? You simply so construct your burner 
that from 80 to 90 per cent. of air is mixed with the gas and the rate of 
a a combustion is increased, which will result in intensifying the tem- 
Uni- perature of the flame with consequently higher illumination. This is 
11 time tte cause of the advantage of higher pressure in burners. So you 
mntally see that we have knowledge and the facts which underlie these pheno- 
sation mena. I think there is plenty of ingenuity, also plenty of men of 
’ eo abilit yin this Association to apply this knowledge. 
sae Then, again, comes this question, which we have just brought out as 
sion if asecond factor entering into the composition of the mantle—the effect 
“follow of composition, the work performed by the cerium oxide. By our work 


et ” far this year, apparently we have disproved the theory at present 
leld by the most prominent experimentalists in Europe; namely, that 
‘emperature alone is the factor determining the candle power of a given 
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mantle. As was explained in our paper' yesterday, they maintain that 
the function of cerium oxide in these mantles is in some way to enable 
that mantle to attain a higher temperature than if the cerium were 
absent. I think we have completely proved that this is not the case. 
For we have taken the mantle containing 1 per cent. of cerium oxide, 
compared it in temperature and in luminosity with a pure thoria mantle, 
and found that a pure thoria mantle, although it may be even higher 
in temperature than the mantle containing 1 per cent. of cerium oxide, 
still emits very much less light. Therefore, temperature cannot be the 
one factor. Now, what is the function of the cerium? 

In research work after the observation of a certain number of 
phenomena the investigator will naturally form a tentative hypothesis, 
and then so arrange the experiments, irrespective of any application of 
anything of the kind, as to test the truth of his hypothesis. He will 
simply ask himself certain questions—if my theory is right, then if I 
experiment along certain lines I ought to get certain results. The ex- 
periments along those lines should prove or disprove the applicability 
of the theory. Sothat a man in his research work must have his mind 
perfectly open to convictions, absolutely unbiased, taking phenomena 
and data just as they come and using his judgment the best he can. 
With this in mind we take as a tentative hypothesis that the function 
of the cerium oxide is not to raise the temperature but to alter the wave 
length, to convert the energy of the flame into the short lght waves 
rather than into the longer heat waves, thus increasing luminosity 
without elevating the temperature. Much of the work that has been 
done upon the temperature of the mantle has been done by photometric 
methods, which measure the wave lengths and assume the shorter the 
wave lengths the higher the temperature. 

This assumption is not necessarily tenabie at all. There is no reason, 
to my mind, why certain dissolved oxides like cerium oxide should not 
possess the power of altering wave lengths and thus convert a much 
larger proportion of the energy into the short wave lengths perceptible 
as light. If that is so, if we find that cerium oxide performs this par- 
ticular function, this leads at once to the consideration of the question 
whether the mixture that we have of thorium and cerium oxide is the 
most efficient mixture that we can obtain. If we find that certain 
oxides in solid solution have this property is it not entirely possible 
that other oxides in other proportions may possess this property to a 
greater degree? It opens up this line of thought and study. Un- 
doubtedly this has suggested itself to manufacturers of mantles, and 
probably a good deal of work has been done along this line; but if this 
work has been done it has been kept very carefully to the manufac- 
turers themselves and is not a matter of general knowledge. 

Another line of work on this same general subject, which was sug- 
gested to me by one of your members, and to which we have already 
devoted some thought and experiment, is the question of the durability 
of the mantle; the cause of its deterioration. This is a very important, 
practical as well as theoretical, question. If one, or two, or three, or 
five years’ work would bring out with definiteness and certainty the 
causes of deterioration, and there could be suggested from those causes a 
remedy for deterioration, you certainly would be well repaid for the in- 
vestment for that number of years. A few well established facts will 
often be of enormous value to the industry. And there is no question, 
as I said before, that if we can bring out to you facts which are deter- 
mined with absolutely unbiased judgment, and are well proven, there is 
little doubt but that the members of this Association will soon apply 
them and reap the benefits from their application. It is not the duty of 
the University to apply the knowledge which it has brought out to the 
development of a particular industry. 

We have had several cases where manufacturers would have been 
very glad to support a man, provided we would put that man on a par- 
ticular subject, work it out on the commercial basis for them and give 
the results to them, but to them only. This is not the work of the Uni- 
versity; and I am glad that this Association has not shown that spirit, 
but that it is working in harmony with the University, supporting re- 
search work, for the facts that will be brought out. 

The University will try to bring out for the Association in return for 
their support, knowledge and facts which the members of this Associa- 
tion can utilize, and will try and return to you also a class of men who 
I hope will gradually fill up the ranks of this Association and raise it 
above the level of that of any other"Association in the States. If we can 
do this, if we can return to you, gentlemen, men who will enter your 
ranks, wh® will be efficient, strong, vigorous men, who will raise your 
profession upwards, then I think you oughtto feel that we have returned 
something at least to compensate you for your support, These are my 


ideas of the way research should be carried on, and the relation which 
should exist between our manufacturing industries and the University. 











1. See JourNAL, Maren 24, 1902, p. 413. 
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The Flat Rate Nuisance. 


a 


[A paper read by Mr, TuHos. D. MILLER, of Dallas, Tex., at the San 
Antonio Meeting of the Southwestern Gas, Electric and Street Rail- 
way Association. | 


A flat rate is a rate of so much for all you want. As applied to the 
lighting business it calls to mind the old adage, ‘‘ Evil practices corrupt 
good morals ;” or, more appropriate to the subject, ‘‘ Evil practices cor- 
rupt good business methods ” 

My first experience with a flat rate was when, as a boy, on the last 
day of the county fair, late in the afternoon, such a rate was given by 
the lemonade man; that is, all the lemonade you could drink for a 
nickel. This would seem to have been a good business policy, because 
he was overstocked on an article which would cease to have a commer- 
cial value after the crowd was gone. How different it is in the case of 
the electric light. I have heard it said it was economical to take lights 
on at a low rate in order to give the machine a load upto an economical 
basis. This might be warranted ag a temporary expedient; but its wis- 
dom as a policy is questionable. 

When the electric light companies first introduced the flat rate there 
were no available means of keeping track of the number of hours con- 
sumed on the lamp with an automati¢ device. Some meters were in- 
vented, but while the principle on which these meters worked was 
apparently satisfactory, in a mechanical way, it was in reality other- 
wise; the first cost being so great seemed to prohibit their general intro- 
duction. The result was that, in the rapid progress of the electric light 
business, this method of arriving at a measuye of the commodity which 
everybody seemed to demand being impracticable, the flat rate was es- 
tablished, and if one wanted a lamp to burn until 10 o’clock he was put 
on a 10 e’clock rate and circuit, and when that hour arrived the service 
was discontinued from the ceniral station. If one wanted to burn light 
until 12 0’clock he was put on the 120’clock rate and ¢ircuit, ard his “light 
went out” at 12 o'clock. If he wanted an all-night light ne was put on 
the all-night rate and circuit, and at daylight the service was discon- 
tinued at the central statien ; in fact, the entire plant was shut down at 
daylight. This became more or less unsatisfactory, as parties using 
electric lights were often disconmmoded through having their lights cut 
off at the stated times, when their business was not quite ready for the 
lighting suspension. 

Many of the electric light companies were forced to increase the’ time 
in which current could be had, from a late hour in the evening to all 
day and all night, so that the people using electric lights on aq flat rate 
had been unconsciously accustoming themselves to taking more light 
than was necessary and more than they were paying for, and no effort 
had been made to economize in its use, as none was necessary from their 
view point, until now the present generation can hardly remember the 
time that electric light did not cost so much per month. 

When the incandescent electric light was introduced there wasstill no 
practicable electric meter for measuring the consumption, and ‘he 
electric light vendors, being in the habit of billing light at so much per 
lamp per month, continued in this way on their incandescent lamps. 

When the electric lights were first introduced the price of gas all over 
the country was, as compared with its present price, two, three or four 
times as high as it is now, consequently gas bills were very much higher 
than they would be to-day, for the same amount of light used in the 
same way, so that when the electric light man first tried making flat 
rates he could make one a little below the average cost of gas and get a 
good price; this he undoubtedly did and made money at it. When the 
gas man found a new Richmond in the field, “‘he began to economize 
in the cost of manufacture and distribution, and to improve the quality 
of his light.’ The American public has a memory, and when it once 
got an idea that the price of gas was high, it retained this impression a 
long time, and even after the price of gas and improvements in the 
method of using it had brought gas light to a point where it was cheaper 
than electric light, the electric light man was still able to get a better 


much light as he is paying for, it is obviously unfair to the consun 
even though he be satisfied. If, on the other hand, the consumer | 
more light than he pays for, it is equally obvious that the vendo 
suffering, though he may be unaware of it. 

There is not a plant using the flat rate basis of charge that has | 
some consumers who use more current than they are paying for, an: 
such plant is making money some of its consumers are paying eno 
more for their current to compensate for the loss on the other c 
sumers. 

There are still some advocates, among the electric light men, fo: 
flat rate; but there are more among the consumers, who find they ha 
been obtaining their light at less than the cost of producing it; a 
nearly all such consumers look upon the flat rate as an emineni|\ 
proper thing. There are reasons why a consumer of electric cur 
should receive some concession on the total current used, where he is 
consumer of current for an extended number of hours outside of eve: 
ing lighting hours; but each consumer can be cared for by having : 
lower rate on a consumption basis, and no tenable reason can be «s 
signed for such consumer getting his current at less than the total cos 
per unit of operating and maintainance expense. 

It would seem that at this date there is little room for argument on « 
business basis in favor of a flat rate. A merchant would regard «as 
ridiculous a proposition that he furnish you with all the clothes, «|| 
the shoes, or all the groceries for your family for so much per montl), 
and yet those same merchants expect to get their electric light at a flat 
rate, and they haye been known to appeal to the authorities in an effort 
to perpetuate it. This is not because they are naturally disposed to be 
unfair or unreasonable, but it is the result of an education for which 
the electric light men are responsible and for which the electric lig! 
men have paid, 

The blustering boast of one of two competing concerns, as to how 
cheaply current can be made, is accepted by the public as a fact, and 
the popular belief to-day is that electricity can produce more light for 
the same cost than can be done by any other artificial means, Those 
of you who are posted know tothe contrary, and if others hold con- 
trary opinions, it behooves them ‘to post up and get right.” 

I believe it is a fact that any electric light plant doing an exclusive 
flat rate business could furnish current to from 25 per cent. to 75 per 
cent. more lamps at the same cost for operating expenses than it is now 
doing, or have the gross receipts proportionally increased if it could but 
collect a fair price for the service rendered to each customer, and 10 
more than a fair price from anyone. 

The solution of the situation that is presented to-day is the introduc 
tion of a reliable watt meter. Many electric light companies are doin 
this as rapidly as conditions will permit, and are gradually thereby go 
ing on to a paying basis. 








Fuel Gas for Domestic Use and Small Trade Pur- 
poses.—No. I. 
ae 


[By THomas FLEeTcueER, F.C.S., in Journal of Gas Lighting. | 


In some rough preliminary experiments with this, one point whic! 
appears to have been entirely overlooked as regards effective duty i 
practice, is the well-known fact that, in the absence of a regenerator, 
the useful duty is in direct proportion to the difference between the tem 
perature of the flame and that of the object heated. In boiling watvr, 
the duty comes out very near to that stated by the advocates of fuel gus. 
The same work done by 10 cubic feet of coal gas can be equally wel! 
dane by about 40 cubic feet of Dowson-gas, with the same burner; | ic 
only difference being in the bore of the gas jet. A properly proportioi«! 
atmospheric burner for coal gas, when the gas outlet is enlarged to 
correct size, makes a very satisfactory burner with the lower quality, |." 
many purposes, Owing to the lower temperature of the fuel gas fla: 
the proportionate duty for higher temperatures does not hold good; |. 
only for the reason stated, but also that a great loss is incurred by '\« 
higher temperature to which the much larger percentage of inert gis 





price for his light than the gas man, and probably always will; if he 
cannot he is in “‘ hard lines.” 

The consumption of the electric light has grown so rapidly, and the 
competition, not with gas alone, but with additional electric light com- 
panies, has been so great that the price on the flat rate basis has 
gradually been reduced to such an extent that in many cases electric 
light companies find, after several years, that, notwithstanding the fact 


they have been having large receipts, their expenditures for repairs and 


renewals and operation cost are exceeding their incomes. 
A flat rate is unfair to either consumer or vendor, else there is no 
reason fora meter not being used. If the consumer is not using-as 


have to be heated, and then thrown away. A long series of ex) 

ments, which I hope to be able to complete, will be necessary to di 

mine the basis on which calculations of cost can be made. From | \¢ 
result of a rough preliminary test, it would appear that to heat an i)! 
plate to 600° F., the work which can be done with 34 cubic fee of 
| 18-candle gas, requires about 35 cubic feet of Dowson gas made f!'!! 
anthracite coal, under the same conditions. How this will work © ''! 
when both gases are used with an air blast remains to be seen; but fr! 
theory, it would appear that the proportions will remain the same. | ''s 
test is open to suspicion; the result may proye to be too low. ie 
apparatus was new; and it is possible that the water in the holder ' k 






































































American Gas 


May 12, 1902. 


_- 


Light Zournal. 691 








still absorbing carbon monoxide, thus reducing the heating power, | 


|; further experiments with carefully and freshly made gas, after the 
}).\der had been in work some time, show the duty available to be ex- 

uely low. After several trials a blowpipe was selected and adjusted 
to give the highest temperature with Dowson gas. With an air pres- 
sire of 1} pounds per square inch, and a gas pressure of 4 inches on the 
older, the consumption was at the rate of 180 cubic feet per hour; and 
this Hame melted a thin rod of cast iron, backed with firebrick, in two 
minutes—gas consumption, 6 cubie feet. With coal gas, and a blow- 
pipe equally well adjusted, with a gas consumption of 60 cubic feet per 
hour, the same blower being used, the same rod was melted in 50 
seconds—gas consumption, § cubic foot. The Dowson gas thus required 
+ (imes the quantity, and more than twice the time, as compared with 
coal gas. This, in practice, would show no economy with the poor gas, 
though the latter was assisted by the high pressure at which it was de- 
livered. For blowpipe work, the afr pressure is practically limited; a 
higher pressure blows the flux and solder away, and disturbs light 
work. The test of plate heating is only given to show the ease with 
which errors can be made, the great caution necessary to obtain reliable 
results, and to call attention to a very simple test by which any user can 
closely estimate the heating. power of any gas. This will be mentioned 
in due course. 

In heating inclosed spaces, such as cooking ovens, japanning, core 
drying stoves, and similar work, the gas required can only be deter- 
mined by experiments. These experiments will be made with ovens, 
and with metal melting furnaces, etc., so that actual working data and 
costs can be determined. It is rather unfortunate that these were not 
made years ago, as, from the one recorded above, it would appear that 
the so-called ‘‘ cheap” fuel gas will, for many purposes, prove to be 
very costly in practice; and the feared competitor to coal gas will only 
prove a bogey and a shadow. Personally, I am much disappointed ; 
as, for larger work than is usually considered to be within the scope of 
the apparently expensive coal gas, I hoped to be able to fill a great 
want. It must be clearly understood that all forms of regenerator are 
excluded, These-are bulky and expensive, and are not at present ap- 
plicable in practice to the requirements of users whose work lies be- 
tween the range of coal gas and the large installations where bulk and 
special attention are of secondary importance. One difficulty in testing 
the comparative costs of fuel gas and coal gas in practice is, that where 
the former is used there has been no apparatus for testing the actual 
cost of any one operation; and if it is used on a very large scale, the 
cost of what is considered small work is not taken into consideration. 
Ifthe fuel gas is ever distributed for general public use, for domestic 
and small trade purposes, it appears likely that coal gas, notwithstand- 
ing its high initial price, will prove the cheaper fuel in practice. 

With regard to the purposes for which the higher duty can be ob- 
tained—boiling water, etc.— the experiments were made under precisely 
the same conditions with the different gases, in a small but well venti- 
lated room; the outlets being at the highest point in the roof. As 
with coal gas, the vessel containing the water was in contact with the 
top of the flame; and this means that some of the gas escapes uncon- 
sumed— more than with coal gas, as it is much more easily extin- 
guished by contact with any cold substance. There is no doubt what- 
ever that the effect of this unburnt gas is very unpleasant; and the 
question arises to what extent the unpleasant, if not unhealthy, effect 
takes place when coal gas is mixed with water gas. There is no smell 
when Dowson gas is partially burnt; but there is a very unpleasant 
(fect if used ina room. It can be prevented, of course, by lifting the 
vessel out of the flame; but this means a much smaller duty for the 
same consumption, and it would appear that the figures given, and ac- 
cepted, from theory, of 4 to 5 cubie feet of fuel gas being equal to1 
cubic foot of coal gas, will have to be very seriously revised, and that 
for some purposes the consumption of the poor gas, in actual work, will 
be nearer 10 than 4 times that of coal gas. The special plant which has 
ben exeeuted has been designed to test this matter under all conditions; 
and the results will be of the greatest importance. 

It must be clearly understood that, in these preliminary notes, I have 
(eparted from my- usual custom of never publishing any figures or re- 
sults which I am not prepared to prove to be absolutely correct. The 
remarks are based on rough experiments, whieh may or may not be ex- 
act; but they are, at the present time, of serious importance, and the 
‘Suggestions may be useful to those who are experimenting, or intend- 
ing to experiment, in the same direction. We have for many years 
ven making special apparatus to be used with fuel gas, but have never 
itiem pted to guarantee the actual duty and cost in practice. Up tothe 
present, it would appear that coal gas is likely to hold its own position 
atthe top, both for heating and lighting, in competition with either fuel 





gas or electricity. It may be also of interest to mention that we have 
made for some time past small electric furnaces for enamelling; but 
the cost of working these is quite prohibitive when cost is of any im- 
portance. 

The figures given refer to Dowson gas; but as this is, on the average, 
rather better than Mond gas or any of the producer gases, it may safely 
be taken as a standard of reference. Dowson gas, properly made, burns 
well with a clear blue flame, which will heat thin iron wire to dull red- 
ness. Some of the fuel gases will not burn at all unless previously 
heated; and I note in one patent for using the Mond gas for incandes- 
cent fires, an arrangement is claimed for heating the gas before burn- 
ing, by placing a coil of the supply pipe where it is surrounded by 
waste heat. This may be an improvement; but it means complication 
and expense. 

There is another question which will have to be decided some tim>; 
and the sooner the better for all concerned. When water gas is car- 
buretted and mixed with coal gas for general distribution, does this 
mixture become extinguished at a lower temperature than coal gas 
alone; and, if so, what proportion of carbon monoxide escapes unburnt 
when a vessel of cold water is placed in contact with the flame, as it is 
at present with coal gas? Judging from theory only, it would appear 
that the results, as regards the atmosphere of the room, would be 
practically the same as with coal gas alone; but the matter should be 
proved by a careful and reliable analysis of the products of combus- 
tion—theory only should not be relied on. I should have been pleased 
to take this matter up but for two objections. Our apparatus is designed 
to produce Dowson gas only, which is essentially different to water gas 
in its composition and behavior; and the experiments must be carried 
out by someone who is an authority on the subject, and who has ao 
interest in, or connection with, the commercial side of the question— 
there must be no shadow of suspicion of any bias or commercial interest 
in the results. 

Where a diffused heat is required, which is very rarely the case, no 
doubt any of the producer gases will give a fair duty as compared with 
coal gas; but for small work and small industries the greater part of 
the work to be done is-local—confined to a small space. With producer 
gases, more than two-thirds of these, and of the air supply required, are 
inert—they simply enlarge the flame and lower its temperature, giving 
a diffused heat of the same total power, less the loss entailed by heating 
the inert gases, and also by spreading the heat where it is not wanted. 
The reverse of this result may be seen in the very high duty which can 
be obtained by burning coal gas or hydrogen with oxygen. The tot:l 
heat evolved is the same; but the duty obtained in practice, where an 
intense rather than a diffused heat is required, is enormous. The differ- 
ence may be compared to the results obtained by dry charcoal in a 
furnace, and this same fuel saturated with water. The theoretical duty 
is the same in both cases; but the useful work done is very different, 
unless the required temperature does not exceed the boiling point of 
water. Where this is the case, the steam will give up a portion of the 
duty which would be otherwise wasted. 

Although fuel gas made from anthracite coal appears to be better 
than the average in quality, it is evident that it varies considerably, and 
probably will do so with most generators: No experiments will be of 
any value unless checked by some standard—such as boiling a specified 
quantity of water in a vessel of standard shape and size. This is an 
easy and sufficiently exact method of comparing different samples of 
gas, and must be repeated as a check to every experiment. It is clear 
that the useful limit of temperatare available is comparatively very 
low. Ihave before me a report of an intending user of fuel gas for 
metal melting, in which it is plainly stated that after a considerable 
number of trials, with an unlimited gas supply and powerful air com- 
pressors, it was found impossible to obtain, in a crucible, a temperature 
higher than would melt ordinary brass. As usual, no figures were 
available; but it was mentioned that the consumption of gas was 
‘‘enormous.” In the same furnace, which is made of a special non- 
conducting material, an ordinary atmospheric flame with coal gas, 
without air under pressure, would do this work easily, There are 
thousands of comparatively small metal workers who would be only 
too glad to do their melting with a cheap fuel gas if it were possible. 


Judging from the appearance and temperature of the flame of the gas - 


from anthracite, with the Dowson producer, it would appear that re- 
sults may be obtained with this which are impossible with gases made 
by any other fuel or generator; and if this proves to be-the case in 
practice, as 1,000 cubic feet of Dowson gas can be made from 13 
pounds of anthracite, or 8,000 cubic feet from 1 cwt., it is possible that 
the outlook for the Dowson gas for high temperature work may be bet- 
ter than appears likely for any of the other fuel gases, 
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Some tables I have before me give the combustible gases as: 


Siemens producer.............. Sk viebtbas 25 per cent. 
SED hb cb 8065s + désa des shcns ebeeeseen is 
NN ing t a skin cgenes eee aie es eee re 


But it must not fora moment be supposed that these are the actual 
comparative duties obtainable, though this may be the case under some 
conditions. For instance, Dowson gas contains 56 per cent. of inert 
gases, and Siemens gas 72 per cent.; and a larger proportion of heat is 
wasted in heating up the inert portion of the latter, only to be thrown 
away. For this reason, the vanishing point of useful duty is much 
lower; and above a certain point (yet to be determined) an unlimited ! 
supply of gas, used in a battery of blowpipes with an unlimited air 

pressure, would actually cool a furnace, if the temperature is above a 

certain point. It is therefore clear that, if a fuel gas is to be supplied ' 
for general purposes—domestic and small manufactures—it will be 
quite as necessary to create a legal standard, as with coal gas; and un- 
less this is done, it will be easy to increase the working cost to the user 
to double or treble what it should be. This analysis and guarantee 
means examiners, testing stations, and incidental expenses, which 
would make a ‘‘cheap” fuel gas a more doubtful matter than it is at 
present. One maker of producer gas plant strongly recommends gas — 
made, of course, with his producer—for firing steam boilers. I should 
very much like to see a reliable test of this, as compared with ordinary 
slack or burgy, for working costs (say) for 1 or 2 months’ running. I 
believe Iam correct in saying that Mr. J. Emerson Dowson has stated | 
in the plainest possible language that steam boilers cannot be fired 
economically with producer gas. 
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Central Station Heating. 
miiiaaiet 
[From a paper read by Mr. D. F. McGus, Red Oak, Ia., before the Iowa 
State Electric Light Association. |] 


If we are to take up the subject of central station heating from a 
mechanical and financial standpoint, it will be necessary to weigh very 
carefully the many points which cause the plant to be a financial success 
or a failure. 

Spreading out promiscuously all over town must be avoided, and only 
just sufficient mains should be installed to use up all the available ex- 
haust steam. The proposition should be to utilize only the exhaust steam 
to the best advantage. The claim of certain promoters of heating sys- 
tems that there is money in live steam heating, and that the electric light 
and power furnished need only be considered as a by-product, is untrue, 
and has resulted in the installation of heating plants which cannot be 
run on a paying basis. 

My experience with the various steam, hot air and hot water systems 
has convinced me that nothing meets the universal requirements for a 
central plant as well as hot water heat. In fact, it is the only heating 
system in which regulation of temperature in the various buildings is 
absolutely under the control of the attendant at the central plant, with- 
out a complicated system of thermostats, that increase the first cost of in- 
stallation, and are always getting out of order and are consequently a 
continuous source of expense. 

In our plant we have posted near the thermometer in the main supply 
pipe a carefully tabulated schedule by which the engineer can tell at a 
glance how hot the water must be to warm the building to 70° at any 
given outside temperature. As a result our customers seldom touch a 
radiator valve during the entire season. 

The fact that the temperature of the heating surface in the entire sys- 
tem can be controlled is of particular advantage in moderate weather, 
for by controlling the temperature with a hot water system a given 
amount of heat can be spread out thinner and do more work than the 
same amount of heat will do with a steam system. The customers need 
not touch an air valve, consequently that disagreeable odor of cylinder 
oil, so much in evidence where exhaust steam is used direct for heating, 
is entirely eliminated, as well as all cracking and snapping of pipes, so 
familiar to us all, where steam is used for heating buildings. 

To make a plant successful every corner must be guarded, and fre- 
quently small economies determine whether the plant is profitable. To 
illustrate: In operating an exhaust steam heating plant, there occurs 
loss of power and useful work due to back pressure. It often amounts 
to 25 per cent. of the power developed, and, in some cases, to as much as 
50 per cent. There is also an important loss due to throwing away the 
water of condensation, a common practice in exhaust steam heating. 
Aside from the value of the heat so wasted, the loss of so much pure dis- 
tilled water, so good for use.in the boilers, is a considerable item. 
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. In operating a hot water system, some power must be used to cirei) te 
the water. 

I know of no better way of taking up this subject intelligently (\\.) 
to give you a brief description of our plant, with a statement of res |is 
which we have obtained. 

Our pipe svstem consists of a closed loop or circuit of 5-inch pipe a) 11 
} mile long, with three 3-inch shunts, each about 1,000 feet, extending 
off the main line. In this circuit, and part of it isa centrifugal or {ay 
type of pump, an exhaust steam heater and a live steam or auxiliary 
heater. The exhaust steam from our engines first passes throug) an 
open feed-water heater and grease extractor, which heats feed-water for 
our boilers and also removes the cylinder oil from the exhaust ste: 
It then passes through the exhaust heater for the heating system, w lieve 
it gives up its heat to the circulating water, the surplus, if any, escaping 
to the atmosphere. 

As this exhaust heater is elevated above the water line in the open feed 
water heater, the condensation from the exhaust steam flows to thie feed 


, water heater by gravity, to be pumped to boilers as feed water. ‘l'\is 


insures us distilled water for vur boilers ata temperature of at least 205’, 
and enables us to use our water over and over again, which makes a 
very material reduction in our water bill as compared with those we pay 
in the summer months. There is an opening direct to the atmospliere 
from the exhaust heater at all times, so it is impossible to put any back 
pressure on our engines, and indicator cards taken from engines sliow 
that we can condense every particle of our exhaust steam without using 
an ounce of back pressure. 

The live steam heater is elevated some distance above the boilers aiid 
is similar to the exhaust heaters, only much smaller. Here also steam 
passes through tubes surrounded by the circulating water of the system. 
When live steam is required for heating, itis taken from the main steam 
pipe direct to this heater. The condensation from the live steam returns 
to the boilers by gravity at the temperature corresponding to the pres 
sure. This means returning the water to the boiler at a temperature of 
over 300°, instead of allowing it to flow to the sewer, which is done in 
all steam plants and other hot water systems, where it must be replaced 
by water at an average temperature of 40°. 

Any person who has ever tried to run a large heating plant whiere 
extra boilers are used to heat the water knows that it is an absolute im 
possibility to regulate the temperature of the water, as the grate surface 
necessary to heat sufficient water to warm the buildings at zero weatlier 
would be too large when the weather is 30° or 40° above zero, conse- 
quently the water is either too hot or too cold, and by attempting to 
regulate the fire you must necessarily waste a great deal of coal. We 
are able to control the temperature of the circulating water to a deyree, 
this being done by merely opening and closing a valve. This means a 
very large saving when it is necessary for us to use live steam, whiic|i is 
on Sundays, holidays, and when the weather is about 10° above zero 
during the daytime, as we find that at about this temperature our ex- 
haust steam is not sufficient to heat the water warm enough. 

Our circulating pump is of the centrifugal type, and requires only 12 
horse powet to maintain a difference of 20 pounds between the suj,))l) 
and return, that being our circulating pressure. 

Our system is a close one and we do not have the static head of water 
to pump against. The pump gets the benefit of the pressure, due to the 
height of the highest radiator, on the suction side of the pipe, which «ny 
system using a so-called storage tank is compelled to lose, as the storage 
tank leaves an open place in the return circuit. Such asystem calls for 
a steam-driven duplex pump, which type of pump requires at leas! 15) 
‘pounds of steam per horse power houf, while our pumps are driven [101 
a Corliss engine with an economy of about 28 pounds of steam per |ivrse 
power hour. Now, even if our system did require the same amoun 0! 
power to circulate the water that other systems do, the difference in the 
type of pump employed would show that we only use one-sixth as 1..ich 
steam to do our pumping; but further than this, we only pump ag: ins! 
one-third as much pressure. Consequently we use in doing our p)\!1)) 
ing about one-eighteenth as much steam as the other systems. 

Our house connections are merely shunts taken off the mains. [lie 
size of each house shunt depends upon the number of feet of radi:‘io! 
required in the building to be warmed. 

Our plant was started up in October, 1899, and the first season w: iad 
about 14,000 square feet of radiation in service. This gave us a los 0! 
8° from the time the water left the plant until it returned, and whe: tlie 
thermometer was 10° below zero. This year we have increased ou: oad 
to 29,000 square feet, and the difference during our coldest weat!:' ' 
15°. I have learned from experience that it is a great advantage to make 
the house connections a little large, as we found last winter tlia' We 
could shut down our pump for 5 or 6 hours at a time without our custom 
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ers being aware of it, as the water, having acquired its momentum while 
the pump was running, continued to circulate after the pump was shut 
down. passing through the exhaust heater to be reheated and then 
acquiring motion from the change in temperature. Just so long as the 
water remained warm in the mains it continued to circulate through the 
buildings that were equipped with 1}-inch and larger sized street connec- 
tions. This year, for buildings requiring 1,200 square feet of radiating 
surface and less, we made the street connections 14-inch. For buildings 
requiring a larger amount of radiation, 2-ineh connections. 

We have all learned that to make an electric plant pay we must avoid 
the slipshod methods of construction which were considered good enough 
a few years ago. It was then thought that any kind of an electric plant 
was a gold mine, and we will do well to profit by the sad experience of 
a great number of lighting plants which were thrown together with this 
expectation. 

To place a heating plant on a paying basis, it is necessary to watch 
and take advantage of every point. Do not think that you can dig a 
hole in the ground, lay in it several miles of pipe, throw a few fence 
boards around it, run a block here and a block there for every building, 
and expect to pay 100 per cent. on the investment, simply because some 
smooth fellow tells you that a heating plant is a gold mine. 

In the first place, all undergreund work must be done in the best pos- 
sible manner, bearing in mind that the mains cannot be covered too 
thoroughly with a non-conducting material. All pipes should be thor- 
oughly tested and leaks repaired while they are yet uncovered, for every 
drop of water, in fact every heat unit, represents money invested, and 
should be guarded accordingly. It pays to cover all cellar piping, such 
as mains and branches, with a non-conducting material at your own ex- 
pense. I find that ,'-inch asbestos paper, which comes in rolls of about 
100 pounds, answers this purpose very well. We saw the roll up into 
blocks about 6 inches in length. This gives us long strips of paper 6 
inches wide, which should be wound spirally around the pipe, first in 
one direction and next the reverse, until there are several thicknesses 
around the pipe. This is much cheaper and very nearly as effectual as 
sectional covering. 

As I receive very many inquiries about our system of charging for 
service, a few words on that point may be of interest. We charge a 
uniform price of 15 cents per square foot for all radiating surface in 
actual use, making no distinction between large and small customers as 
to price. But we make this arrangement, which seems to meet the re- 
quirements: When our large customers, such as office buildings, have 
rooms which are not rented, we disconnect and draw the water out of 
radiators in these rooms. We take this precaution to avoid any danger 
of the water freezing in the radiators. We have in actual service this 
winter 28,000 square feet of radiation, which brings in an income of 
$4,320. Coal costs us $1.69 per ton laid down in fire room. The amount 
of coal chargeable. to heating service for each month, including Sundays, 
when we do not run our engines, is as follows: 


October ....... TE er eee eee 8 tons. 
PIN cos. co ulap Ghats so etiadtees re! 
December...... GURUS RE aed 40 ‘ 
A ee eaeeth oad preaith a ae re, | ei 


Judging from this we expect to burn about 300 tons of coal for heating 
purposes during the year, which will cost us about $500. This will leave 
a net income of about $3,800. While this has been an exceptionally 
mild winter, still a lower temperature would not increase our coal con- 
sumption very much, as Sundays are practically the only days that we 
tind it necessary to use very much live steam. So far we haye a very 
satisfactory plant, yielding a good income. [Cost of plant under 
$10,000. ] 

Now the question of extending our system comes up. Our customers 
who have the heat in their business houses want it in their homes, and 
we could double the amount of radiation in service by extending our 
mains, and our station apparatus was planned for this. Yet we have 
decided not to do so, for when we take into consideration the interest on 
the additional investment for street mains, and the fact that we would 
then be compelled to burn coal], make steam to heat our water, and 
probably require extra boilers, we fail to see where there is any money 
in the extra investment and expense. Now we find that to make the in- 
vestment very profitable it is important to have a day load for the 
engines. This, perliaps, can be done to the best advantage by furnish- 
ing electric current to your customers for light and power at a rate 
which will make it an object for them to use it and still permit you to 
sell it at a profit. This is a point that is apt to be overlooked by many 
central station men. 

The promoters of heating systems tell us that we can sell our electric 








current very low, because we will be deriving an income from the sale 
of our exhaust steam for heating purposes: and then, in the next breath, 
they tell us that we can make a low rate for heating because we are 
utilizing our exhaust steam as a by-product. 

A few moments’ reflection wil convince any man that it is impossible 
to cut on both ends of this proposition and still come out ahead; and it 
is not necessary to do so if it is undertaken in the proper manner. 

Our local conditions are similar to nine-tenths of the lighting plants 
in this State, and I find that it is not very difficult to work up a very 
fair day load, even in a small town which has blacksmith, machine 
shops, laundry, printing offices, dentists, grocers, butchers, restaurants, 
livery stables and numerous others who could use small power to ad- 
vantage. Very many towns have one or two mills of considerable size, 
which can be secured as customers. City pumping, in towns where there 
is a standpipe or reservoir, is very attractive, for this work can be usually 
done when the load is smallest, which is the time you may need the most 
exhaust steam for your heating purposes. In our case several industries 
located in town for the very reason that electric power was available at 
all hours at a reasonable rate. 

When soliciting prospective customers it is just as well not to lay too 
much stress on cheapness, but rather to enlarge upon the fact that you 
will be able to furnish them much better and more convenient service 
than they can secure in any other way, as a motor can ‘e located in the 
most convenient place, and will not be a source of annoyance by caus- 
ing dirt, heat or noise, and the customer only pays for the actual power 
used. 

It is also advisable to make some arrangement with a responsible com- 
pany to handle their motors. You are then in a position to go to your 
customer and quote him a price for the motor installed complete. You 
are very much handicapped unless you do this, for you may tell your 
customer that you will furnish him with power at a rate which may be 
perfectly satisfactory tohim. He will write to different parties for prices 
on motors, and then his troubles will begin, and it is ten to one that he 
will become disgusted and drop everything. 

By making arrangements with some manufacturer you can install the 
motor for a sum that will cover the cost of motor and necessary labor 
and still give your customer a lower price than any respectable manu- 
facturer will quote them, and furthermore, you will have the advantage 
of standardizing your motors, which permits you to change them in case 
of accidents, and your repair men soon become familiar with the con- 
struction of the machines, which you will find prevents many accidents 
and facilitates repairs. 

During the past vear we have installed 34 motors, ranging from } to 
5-horse power, which, with one 85-horse power driving a mill 24 hours 
per day, and one 45-horse power motor doing city pumping, gives us an 
average day load of 150-horse power. 








Michigan Taxation Plans. 


— 

(Address Delivered by the Hon. A. F. FREEMAN, Chairman Michigan 
State Tax Commission, at the Last Meeting of the Michigan Gas 
Association. | 

Mr. President and Gentlemen of the Association: In behalf of the 
Tax Commission I desire to express its appreciation to this Association 
for recognizing that the Tax Commission of Michigan was of sufficient 
importance that it should be a feature of your gathering. Permit me 
also, gentlemen, to extend my personal gratitude to your worthy Presi- 
cent for the kind remarks that he made here, and as well for those ex- 
pressed in his letters to me. I want to say to you at the outset that I 
did not come here with any prepared speech, and whatever I do say will 
be altogether of an extemporaneous nature. I do not mention this as 
an excuse in any way, because I had notice of this meeting something 
like 2 or 3 weeks ago, and possibly should have prepared a paper for the 
occasion. I thought if I did prepare such a paper that it might be along 
lines that would be of no especial benefit to you, nor would it do the 
Commission any particular good. I have, therefore, concluded to speak 
of taxation in general along the lines of your President's suggestions, 
thinkmg it might provoke thought, so that some questions would be 
asked by the gentlemen present, and in this way obtain the best possible 
benefit to you and to the Commission I represent. 

The subject of taxation is ordinarily a dry and uninterestixg one, but 
in Michigan it has become soThtensely practical that great interest has 
been awakened. There is not much music in the subject, nor is there 
much poetry to it, though I believe one poet did indulge a little when 


he said: 
‘‘ Who'er expects a faultless tax to see 





Hopes what ne’er was, is not and ne’er shall be.” 
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But we are confronted to-day with a practical question. Let us no longer 
indulge in theoretical considerations. At least I do not purpose do- 
ing so here, because as an officer of the law we are to enforce the law 
as we find it. The theory of taxation has been settled in this State so 
far as the State law is concerned. Now that theory is the well known 
one that we shall pay taxes according to our ability to pay, that ability 
being measured by the worth of the property. In other words, it is the 
general property tax, so-called, which has two main features, and two] 
only that are really important. The rest are details to carry same to 
effect, and that is that the property of this State subject to taxation and 
not expressly exempted, shall appear upon the assessment rolls. That 
is the first necessary feature. The next, that it shall appear upon the 
roll by a uniform standard of value—all valued alike. The statute, 
following the constitution, has said that this shall be the ‘‘ cash value,” 
the ‘‘true cash value” (in some places it ‘is called) of the property. 
Now you have the theory of taxation in this State. _ It is, as I say, first, 
that all the property shall be listed and shall all appear, except that 
which is exempt, upon the rolls, and that it shall be valued at its ‘‘true 
cash value.” That is the theory that is recorded and known in the 
books, and that theory is bound to bring about equality in taxation; it 
cannot help it. There would be no use whatever in this State of a Tax 
Commission if the assessing officers, who have this primary work to do, 
would place the properties on the rolls and place them there at true cash 
value; but we know that conditions were such in this State that the 
assessing officers did not do their duty in this respect. That assess- 
ments had run riot (so to speak) until there was absolutely no uniform- 
ity. We know that assessing officers, for one reason or another, did 
not assess the properties right. 

They had everything at stake, you might say, to assess them wrong. 
They had their friends to assist, they had their party to assist, and they 
had themselves to assist, so that they might continue in office. And the 
good intending official, among these 1,700 or 1,800 assessing officers of 
the State, if he did intend to assess the properties right, would not dare 
do it for the very reason that if he did his constituency would stand 
more of the burdens than the others who were not paying their just pro- 
portion of the tax, because of the wrong assessments. That is the con- 
dition in which the Tax Commission, when it came into office, found 
the property throughout the State upon the rolls. No uniformity what- 
ever. No laws, and especially tax laws, will work automatically. 
This is largely due to the fact that people are naturally selfish upon this 
question. If aman can get his assessment at a less figure than it should 
be, on the doctrine that money saved is money earned, why that man 
has made some money. And, therefore, we are all (and I am not an 
exception to the rule) naturally selfish upon this question; and I want 
to say to you in this connection that for some reason or other a condi- 
tion, that I cannot exactly explain, exists—that some of the best citizens 
in this State, law-abiding in every particular, except along the line of 
assessment of their properties, try to escape from the burdens of the 
government by having their properties assessed as low as possible. That 
is a condition existing in this State. Either their just and fair concep- 
tion of right and wrong is not expressed upon the assessment rolls, or 
else it is they can argue to themselves in some way it is right to do this. 
Therefore, you see the necessity of a Tax Commission. The necessity to 
have some body to control these assessing officers, and make them place 
the properties upon the rolls and in the right way, is apparent. 

Now, we come down to the subject at hand; and in speaking of your 
interests, gentlemen, I wish to impress upon you that Ido not come 
here to pass out any bouquets, because the Tax Commission never ex- 
pects and rarely gets any. Neither have I come here with a club in my 
hand to stifle or destroy your interests in any sense; but wherever I 
have anything to say about this problem I do insist that we must hew 
to the line and see that all the properties in this State shall go on to the 
rolls, and that they be placed there by one uniform standard of value. 
So let us look at it in that practical way. The theory of it is settled. 
And permit me to say in passing that if we had any other theory, the 
human mind is so constituted that there would be just the same tend- 

ency throughout the State to dodge the taxes and escape the burdens as 
there is under the present system, and it would reach the same result. 
The law does not settle these questions. The theories do not settle 
them. The law and theory must be carried out. The theory which we 
. have at the present time expressed in law, however, is the best theory in 


my judgment that ever was brought out. But it has been said that 
you cannot carry this theory to practical results. I answer you by say- 








to bring home to you, gentlemen. It is the practical idea that we 
dealing with the law as we find it, and if this wise law is carried i: 
effect it will bring wise results. I claim it is the best ideal, to rep: 
that has yet been thought out. Then how are we going to carry it 0 

It is by some supervisory control over these assessing officers; becau 

as I say to you, and emphasize it, if the assessing officers do their d\ 
there would be no use of this supervisory control. This law of ass: 
ment taxation, nor any other law, will ever be obeyed implicitly a 
absolutely. 

There is plenty of sentiment against larceny in this State, and th« 

is plenty of sentiment against murder in this State, but larceny a 
murder seem to occur just the same. These are violations of law, aii 
there will be violations of the assessment and taxation laws, no matter 
what theory we may proceed under. Then it comes to you, gentleme: 
in a practical way, you being a body representing a vast industry in 
this State, to come to the rolls the same as everybody else should. Ani 
I want to assure you further that the Commission is not in any sens: 
moved with the spirit of discrimination, nor has it a knife out for big 
corporations any more than it has for all properties. We know no dis 
tinctions. True, work may be put in where property centers, in tlic 
sense of ‘‘The greatest good to the greatest number,” for the purposes 
of educating people and bringing out the thought that all propert) 
must appear. That is to say, we are more apt to think of the escape 
ment of the large property interests than we are of a very small hold 
ing, but there is no distinction, and there should be none among our 
people, in the enforcement of any law. It may be said that the Tax 
Commission knows but little about gas companies, and in a sense we 
do know but little of them. So it may be said that it knows but little 
of farms, of mines, of the lumbering industries, and the banking in- 
terests, and the thousand-and-one enterprises that are engaging the at- 
tention of our people. But we do know this, gentlemen, that the as 
sessing officers in the immediate localities do know something about 
these values, and that if we can secure their good judgment, we will 
have secured all that the law ever intended. Perhaps I know but little 
about gas (that is, the kind of gas you gentlemen indulge in), but I do 
know that you are here to-day representing vast holdings in this State. 
I do know that as you go to your respective homes and in your places 
you are the representatives of a considerable value of property in your 
localities. We know that you lay your mains and your gas pipes 
throughout the cities, and a large business is done upon a large capital 
ization. You may say that the Commission knows but little of the 
values of these properties. We know this, and we can argue the fact 
that as you have capitalization, earning powers, franchise rights and 
privileges to do business, it must be a business of considerable import- 
ance. There are many ways to measure the value of that property. 
course, the value that we are after is the true cash value. This tern, 
has been misunderstood to a considerable extent. What is the true cash 
value of this property? I might ask, what is the true cash value of an) 
property? And perhaps I had better come to the consideration of tlie 
question that is of most importance to you—what is the true cash value 
of your property? For I am to speak along the lines of the letter of 
your President, wherein he asked me to talk to you of the true cash value 
and how to arrive at the cash values of your properties. I do not believe 
I can enlighten you very much how to get at the true cash value of 
your property. If you gentlemen do not know the true cash value of 
your properties no one else does. The statute has been read to you, ani 
it is the sale value of your properties. Suppose it was desired to pur- 
chase a gas company, and suppose another party desired to sell one: 
then you must first agree on what is the value of that property, and you 
finally do come to an agreement as to the value. That is the cash va! 
of it. That is the sale value. That is where the minds of the buy: 
and seller meet. That is true, not only as to these properties, but as to 
all properties in the State. True, an assessor may not always agi 
with you. 

Of course, if one company should be forced to sell, another compa 
might get hold of the property at an exceedingly low figure, and t!)is 
would not represent true value; but it is that value, gentlemen, wl!) 
the minds of the buyer and seller meet, one desiring to sell, and | 
other to buy, the seller not being forced to sell. 

Now, then, another thought is suggested by another letter from your 
President, as to what elements would be taken into consideration 
arriving at a true cash value, other than the physical value of ()) 
property. What elements? All elements that make or unmake valws 


a 


ing if that is true it is because of the condition of the people themselves | It is exactly as if you were buying a horse. It is not the value of tl 


and the sentiment they create. If this law cannot be carried out it is| horse’s hide, nor the mane, nor the tail alone, but you take everything 
because they desire immunity from taxation; and if this theory cannot 





into consideration; finally the physical horse appears before you. .\!! 


be carried out, then no other one can be. That is the thought I want horses are not alike. Then you begin to considerZthe elements—w iat 
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is the age of the horse, something like you do when you want to know 


town, village and city government; there are the total budgets, Now, 


how long a franchise you have. What is the age of the horse? Is he] your properties must be assessed right, and, of course, your taxes will 
5, or is he 25 years? There is an element. What is his breeding? | be higher if they keep increasing the budgets in amount. That follows. 


What is his color, oftentimes, if one is particular about that? ATI these 
elements enter into the value of that animal, and the elements sur- 
rounding gas companies, the entire property and all the attendant sur- 
roundings, enter into the value of the company. Now on the physical 
part you will probably agree. All of you know the price and value of 
your mains, your pipes, and your retorts, and all those things that are 
fixed tn the markets and settled and you know what they are worth; 
but there are some other things to consider in buying your property. 
Why, don’t you believe that a gas company is worth more situated in 
Kalamazoo than it is up in the county of Roscommon, in the woods, 
with the same physical properties?) You may be sure it is. You con 
sider the fact of the population of the city of Kalamazoo; notwithstand- 
ng the fact that the same physical properties may exist in Roscommon. 
[am making the comparison to illustrate by extreme conditions. So 
you would consider whether these properties were situated in Kala- 
mazoo, or ina place of 2,000 inhabitants. You would take that into 
consideration. Another element that you would take into consideration 
in Kalamazoo, is how long can you remain in the streets of Kalamazoo 
and do business? What rights have you there? If you have no rights, 
or if your rights could be interfered with in a short time, you would 
take that into consideration. But if the rights were established and 
settled to do business for a long time, you would consider that, and be 
compelled to before you bought the property. Those are franchise 
rights. Now let us not get mixed upon this matter of franchises. It is 
a simple matter. It is one of the elements only and enters into the 
value. Something as we consider location enters into the value of 
property, by considering it and not valuing it, as such. If you had no 
franchise, I say to you, that you would not regard the property of the 
same value as if your company had a good franchise. So that is one of 
the elements to consider. And I undertake to say that everyone of you 
veutlemen would consider and weigh these elements when buying and 
selling these properties, and you would note and consider every element 
that entered into the value. You would not miss any of them. You 
are sharp, shrewd business men enough to look into all the elements 
that go to make or unmake the value of property. And while the 
definition that your President read from the tax law as to true cash 
value is pertinent and controlling, the latter part of that section is very 
pertinent to me. In arriving at the true value of property, you will 
consider what? You will consider the location of the property. You 
will consider—if it is such a property—the fact that it has a water 
power privilege, the deposit of the mineral wealth, possibly, and all the 
other elements. The word ‘* franchise” is not used in that section, but 
our Supreme Court, in the Detroit Street Railway case, determined that 
and read it in as well, for it was already really there by intent of the 
Legislature. As I said to you, you are to consider everything that 
voes tb make value. And, therefore, you will consider the franchise as 
one of the elements of value. 

Of course, this subject of taxation is a broad one, and it is made to 
cover every line of property in the State of Michigan under the existing 
theory of which I have spoken. Your companies form an important 
property of the State. No doubt you feel at times, as your President to- 
day has expressed himself, that. taxation in Detroit is burdensome, and 
possibly the Tax Commission or someone ought to be attacked for that 
reason; but it is existing for the same reasons with all the property that 
goes onto the rolls. But there is a root of evil in this State, and if it 
exists in Detroit that is of more importance. In this connection I will 
say to the gas companies of Michigan that the assessment of properties 
ut their honest value is not the root of evil, but that rather it is the ap- 
propriations for the budgets that are being made up all through this 
State, and which the law of assessment and taxation must operate to 
pay. Isthere anything wrong, gentlemen, in having your property 
listed upon the rolls of this State and assessed at its true value, the 
amount for which you could sell, or someone would pay? No, nothing 

hatever, you will admit, provided all the rest of the properties are to 
be placed there, too. That is the effort of the Commission; to see to it 
that all properties shall be so listed and valued. But if, by allowing 
administrative budgets to be made up in an extravagant way, why you 
can wipe out all the good work the Tax Commission can do. 

The people of this State should wake up to the idea that extravagance 
inust cease. Now, let me illustrate that to you. Two years ago the 


; Pie , | 
budget that was made up in this State, in round numbers, amounted to 


¥20,000,000. The budget, as made up this year, in round numbers, 
aggregates $23,000,000, including highway labor tax, or something over 


I am aware also of a feeling in this State that lays the blame to the State 
administration; that they must have a change in the administration of 
the State, because the taxes are growing higher and higher all the while. 
Now, if you will look at the amount, it may interest you to observe the 
different amounts that make up these total budgets. The State tax for 
1899, of this total of $20,000,000, was some over $3,000,000; about the 
same in 1900, a little less, because that was the odd year, when expenses 
always decrease somewhat; 1901, again a little over $3,000,000, about 
the same as 1899; but this coming year the State tax will be less than 
$2,000,000. But what makes up these great sums? It is the towns, 
aggregating to the immense amount of $5,286,000, and the cities, 
$8,377,000 in 1899, and in 1901 the cities have exceeded $9,000,900, 
while in 1899 the cities we?e in the $8,000,000 column. But you will 
see that the State tax for 1902 is less than it has been for the last 3 years; 
but the total amount is 2 or 3 millions more. So I say the people are 
making a mistake in this State in saying that it is the State tax that is 
causing the burden. 

It is made up in your cities and your towns. Why, modern life is 
r-quiring everything that is in sight; there is nothing but what the 
people want, and as they are going to have it it must be paid for; and 
your gas companies representing the immense values of property that 
hey do in the State, must help to pay for it in proportion that they ap- 
pear assessed upon the rolls. I say to you, gentlemen, it is not the law 
of assessment admittedly just that is creating this burden, it is rather 
the amount required to be raised. The people of this State ought to be 
satisfied to allow their properties to go to the rolls at this one uniform 
standard of value, and that value is the value for which you can sell 
that property, what a buyer will pay for it. And in making up the 
total of that value, to repeat, both the buyer and the seller consider 
every element that goes to make value; and in making up the value of 
a gas company we are to consider every attending element that, with 
the property, is being bought and sold that tends to make or unmake 
the value of the property. Then if there is good cause for complaint, 
wage war against the source of the trouble. 

Now, gentlemen, I do not know that I can, to advantage, speak fur- 
ther upon this proposition. Perhaps I have said enough that some dis 
cussion may ensue along these lines. I shall be glad to answer any 
questions to bring out what I have not made clear, or to discuss with 








you in an informal way the general features of our tax laws. {Ap- 
plause. | 
Fuel Oil. 
—_ — 


[A Paper read by Mr. W. W. REED, of Houston, Tex., at the Fourth 
Annual Meeting of the Southwestern Gas, Electric and Street Rail 
way Association. | 

The subject ‘‘ Fuel Oil” is such a broad one that I shall limit myself 

in this brief paper to the commercial side of the question, and the utiliza- 
tion of oil as fuel for steam purposes. 
The discovery of oil at Beaumont, Tex., in such apparently inex- 
haustible quantities should, and doubtless will, mark the opening of a 
new era of employment for Texas and the Southwest. With such a 
cheap fuel at our very doors the immense advantages to manufacturing 
enterprises must be clearly seen. The fuel problem being solved, why 
should the raw material which we produce in such vast quantities be 
shipped to Northern manufacturing centers, to be converted into manu- 
facturer’s products? The discovery of oil in California has had a re- 
markable effect upon the growth of industries in that State, and there is 
no reason why their experience should not be repeated here, only in a 
larger measure. 
Fuel oil has already displaced in a large measure the use of coal in 
many sections of this State. The immense saving to be accomplished 
over the use of coal will in a short time pay for the investment of the 
fuel oil burning equipment, and while oil will never entirely replace 
the use of coal, its use in this section of the country will be very 
extended. 

Oil makes an ideal fuel. Aside from its low cost, there are many 

other advantages to be gained by its use. In the first place, it is more 

easily handled than coal or Wod, and its use cuts down in a large 
measure the amount of labor necessary to be employed. Probably one 
of the best equipped fuel oil burning plants in Texas is the one at the 

' plant of the Houston Lighting and Power Company, and a brief descrip- 

tion of the plant may be of interest to those who are not familiar with 





$22,000,000 without this tax. I am speaking now of the State, county, 'the use of oil as fuel. 
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Oil is delivered on the spur track in front of the plant in oil tanks of 
from about 6,000 to 9,000 gallons capacity. It is unloaded by gravity 
into the storage tanks. There are 3 steél tanks, of 12,000 gallons 
capacity each. These tanks are situated in an underground, water- 
proof brick vault, over which is a galvanized iron roof. The storage 
tanks are provided with heating coils to heat the oil in cold weather, so 
that it will not become too viscous to flow freely and be handled by the 
pumps. The oil is pumped from the storage tanks into a small re- 
ceiver, where it is heated to a high temperature by the exhaust steam 
from the pump. It is then forced to the burners under pressure, the 
pump being automatic in its action, maintaining a constant pressure of 
oil, no matter how much oil is being used. In the oil feed line is an 
oil meter which registers the amount of oil consumed. After the oil 
gets to the burner its action depends, of course, on the style of the 
burner. The general principles of all oil burners are about the same. 
Before coming to the nozzle of the burner, the oil comes into contact 
with the live steam from the boilers, the steam, of course, expanding 
and atomizing the oil. In some burners the atomization of the oil is 
accomplished in the burner itself, while in others, it is practically 
atomized in the firebox. The former method seems the better. 

Relative Heat Values of Coal and Oil.—In comparing the heat 
values of various fuels the number of heat units contained in each is, 
of course, the proper and scientific method of comparison. Professor 
Phillips gives in his report on ‘Texas Petroleum” the following 
values: For petroleum he gives from 17,000 to 20,000 B.T.U., and as- 
sumes an average value of 18,500 B.T.U.; for the Alabama coals he 
gives 13,500 B.T.U.; good McAlester coal, 13,500 B.T.U.; New Mexico 
coal, 12,000 B.T.U.; and lignite, 9,900 B.T.U. On this basis 1 barrel of 
crude petroleum, weighing 320 pounds net, would be equivalent to 438 
pounds of Alabama or McAlester coal, 492 pounds New Mexico coal, 
and 598 pounds of lignite. 

From these values, then, a calculated number of barrels of oil to 
equal one ton of coal would be: 


1 ton Alabama coal............... 4.56 barrels oil. 
a > MA lester- coal one. ck dcadex oo. 

1 ‘* New Mexico coal............ £06. ** sé 
DM AE 6. att Kvciansdanae 3.34 ‘ 4 


In actual practice the value of oil as compared with coal would vary, 
depending on many factors, such as the grade of coal, efficiency of the 
burner or atomizer, furnace construction, etc. Results based on actual 
practice are from 2} to 4 barrels of oil to a ton of soft coal. 

Reduction in Cost of Handling Fuel Oil Over Coal.—In using fuel 
oil the cost of handling the fuel is greatly reduced. The oil is usually 
unloaded by gravity, thus doing away with the cost of unloading coal. 
The oil being fed automatically to the furnaces, the stokers and coal 
passers may be done away with. All that. is necessary is one man in 
the fire room to look after the water level and keep track of the general 
operation of the system. While no great amount of skill is required to 
operate an ol burning system, a great deal depends on the careful ad- 
justment of the burners, insuring a proper amount of steam and air 
supply for the oil being consumed. What is known asa “‘ gas flame,” 
a blue, or whitish blue, transparent flame, which completely fills the 
firebox, gives the best results. 

Increased Steaming Capacity of Boilers Using Fuel Oil.—The use of 
fuel oil increases the steaming capacity of boilers in the neighborhood 
of 35 per cent. At the plant of the Houston Lighting and Power Com- 
pany, with a certain load on the generators, one boiler using oil now 
does easily that which formerly required two boilers using coal. 

Cleanliness and Safety.—In using fuel oil the boiler room and prem- 
ises can be kept tidy and clean, as there is no unsightly coal pile, no 
dust, ashes or clinkers. 

Insurance companies will not allow a gravily system of feeding the 
burners, so that there is no oil above the level of the burners. Recent 
fires, so near to the oil tanks that this oil was heated to a very high tem- 
perature, have shown that there is little or no danger to be feared on 
that score, as the oil did not explode, or even ignite and burn. 

Other Advantages.—Other advantages that may be mentioned are 
these: The fires may be regulated from a low to an intense heat in a 
very short space of time. The firebox with proper use of oil will last a 
great deal longer than with the use of coal, and there are no repairs and 
maintenance of fire tools. The fire doors not having to be opened, 
cold air is not suddenly admitted into the combustion chamber to 
cool down the gases, and cause unequal expansion and contraction 
of the tubes and boiler sheets, with the consequent deterioration of 
the same. 

Results of Tests.—It was my intention in preparing this paper to ob- 


using fuel oil, but sickness prevented me from getting this data. I wi 
have to confine myself, therefore, principally to the experience of t] 
Company with which I am connected. 

I know personally of but two evaporation tests made with the Bea) 
mont oil. One of these was made by the Houston Electric Compan) 
The test was made on two Babcock and Wilcox boilers, and an evapora 
tion of 13.48 pounds of water per pound of oil was obtained from and « 
212° F. The oil was found to weigh 7.43 pounds per gallon. 

The other was made at the plant of the Houston Water Compan) 
where an evaporation of 14.71 pounds of water per pound of oil wa 
obtained from and at 212° F. 

We have never made any evaporative tests at our plant, and in this 
connection I might say that an evaporative test is not a fair one, so fa: 
as actual results are concerned, unless the steam used to operate thie 
atomizers is deducted from the amount of water evaporated. This is 
particularly so where 2 burners are to be compared, for manifestly i! 
two different burners give the same evaporation per pound or gallon ot 
oil, the one using the least steam to operate it would be the best. 

From data covering a period of 2 months’ use of coal and 2 montlis 
use of oil at the plant of the Houston Lighting and Power Company, 
the following results were obtained: 

The number of kw. hours produced at the switchboard from 1 ton of 
Montreal ‘‘ mine run” coal, as compared with the number kw. hours 
produced from 1 barrel of Beaumont crude oil, showed that 1 ton o/ 
coal was equal to 3.60 barrels of oil. 

A number of tests were also made to determine the relative efficien 
cies of various forms of burners. Of course in a paper of this kind | 
am not at liberty to disclose the names of the various burners, but wil! 
designate them by numbers. Efficiencies were taken in gallons of oi! 
consumed per kw. hours output at the switchboard. his method is in 
some respects not an ideal one, since it takes into consideration thie 
efficiencies of the steam and electrical machinery. The conditions 
governing the tests were, however, as nearly as possible, the same in 
all tests; 7. e., with the same condition of boilers as to cleanliness, and 
the same load on the engines and generators, the tests all covering thie 
same length of time. 

The efficiencies obtained were as follows: 


Burner No. A ere 713 gallons per K. W. H. 
Zs Bonn cond noe hee 
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It will be seen from this that burner No. 2 affected a saving of 6.4 
per cent. over No. 1; No. 3, asaving of 15 per cent. over No. 1; and 
No. 4a saving of 19.3 per cent. over No 1, showing that a great dea! 
depends upon the construction of the burner. 

The high efficiency of No. 4 burner is due, I believe, to a device in 
the burner whereby the oil and steam are very intimately mixed, and 
also to the fact that highly superheated steam is employed to atomize 
the oil, thus bringing the mixture up to a very high temperature. The 
flame produced is a very uniform 
burner is so proportioned that the flame completely fills the firebox. 
Our experience has also shown that a great deal depends upon the con 
struction of the firebox. Of course, a construction that is suitable for 
one class of boilers would not suit another class, I believe that in in 
stalling a fuel oil equipment various arrangements of firebox construc 


the requirements determined by experience. Where the grate bars, as 
arranged for burning coal, are left in place and covered over with 
layer of firebrick, the furnace can be adapted for the use of coal agai! 


any serious accident to the fuel oil burning system. By using this con 
struction the air is also heated in passing through the hot bricks anc 
the temperature of the gases not cooled down. The necessary amoun 
of air for complete combustion can be regulated by opening or closin: 
the ashpit doors. 

Sulphur in Fuel Oil.—When fuel oil from the Beaumont fields firs 
began to be used for steam purposes, much was said about the destruc 


tent of sulphur in the oil would in a short time injure an 
ruin the tubes and sheets of the boilers. I presume the ‘‘ Coal Kings’ 
were responsible for these reports, but time has proven that there ' 
nothing to fear on this score. The percentage of sulphur in Beaumon' 
oil is placed by analysis of various parties from 1.33 per cent. (Dr. Red 


of A. M. Smoot, Chief Chemist of Ledoux and Company), and aite 
using Beaumont oil for a period of over 10 months I have been unable | 





tain, if possible, the experience of some of the concerns who have been 


‘‘oas flame,” and the nozzle of the 


tion and burners should be tried, and the arrangement best suited to 


in a few minutes’ time in case the supply of oil runs out, or in case of 


tive effects of sulphur in the oil. It was claimed that the large con- 


wood, Beaumont Oil Review, March 20, 1902) to 2.04 per cent. (analysis 


detect any injurious effects on our boilers, due to the presence of sulphw'. 
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Saving to_be Effected by the Use of Oil.—Knowing or assuming the 
relative value of coal and oil, and knowing the cost of coal and oil de- 
livered at the plant, the saving to be effected by the use of oil can be 
calculated. The saving found at the plant of the Houston Lighting and 
Power Company was about 63 per cent. Oil fuel requires less labor in 
handling, as the oil is usually unloaded from the tank cars by gravity 
and fed to the burners automatically. This does away with the labor of 
unloading the coal and the labor of coal passers. 

The deterioration of the furnaces is less with oil than with coal, and 
as with proper firing there is no smoke or soot with the use of coal, the 
tubes of the boilers are cleaner, thus allowing more heat to be taken up 
by the water. 

The maintenance charges with a fuel oil equipment are less than with 
coal, 

Crude oil has so many advantages over coal as a fuel that it seems 
destined to eventually almost displace the use of coal for industrial pur- 
poses in the South and Sonthwest, and in fact any section where it can 
compete with coal. Already a large number of railroad companies are 
using oil fuel on their locomotives in this section, with apparently the 
best results. 

Again regretting that sickness and lack of time have prevented my 
doing more justice to so important a subject as fuel oil, I will conclude 
by suggesting that the President call upon the members of the Associa- 
iion who are using fuel oil for the results of their experience. 








A Scheme of Ventilation with Gas Warmed Air.' 
P ——— _ 

The popularity of gas lighting for public halls, churches and places of 
public resort, generally is tightly bound up with the provision of ade- 
quate and comfortable ventilation. The imaginary superior heathful- 
ness to gas of electric light, based on the indubitable fact that it is not a 
light of combustion, is always the main argument of electricians, and is 
the sole setoff which they are able to adduce against the higher cost of 
electricity as compared with gas lighting. It would be a blunder for 
gas engineers to underrate this argument, which, indeed, always carries 
much weight, and possesses a certain foundation in fact which renders 
the excessive inductions usually drawn from it for commercial purposes 
extremely difficult to combat in the interests of common sense and 
economy. Without doubt, there are interiors and circumstances where 
the incandescent electric lamp is a great luxury —like the ability to have 
a fire in one’s bed and bath room during cold weather; and those who 
are able to afford it will always do so. They would be very foolish if 
they did not. But these are not the places or the circumstances that 
very greatly matter, from the business standpoint, to the suppliers of 
either gas or electricity for lighting. The really important truth is, that 
for all interior lighting on a large scale, the necessity of proper ventila- 
tion for the sake of the health of the inmates is not materially affected 
by the selection of the means of lighting. 

We would not be misunderstood upon this all-important point of 
hygiene, and therefore will explain that the observation applies only to 
modern lighting practice of the best kind. Of course, if it is sought to 
produce a dazzlingly brilliant effect of light by the least suitable means, 
it is only possible to succeed at all by making the arrangements on such 
a scale that consequential inconvenience is sure to result. Thus, candles 
and oil lamps are, and in all probability always will remain, favorite 
means of lighting some classes of interiors, in a particular way; but if 
they are overlavishly employed, the effect upon the atmosphere and the 
temperature of the apartment will be unpleasant and injurious to the 
occupants. The same remark applies to gas, when burnt in the old 
fashioned style by means of flat flame burners. The heat of the pro- 
ducts of combustion is here a very noticeable accompaniment of the 
light produced, especially in the case of flat flames disposed horizontally, 
which used to be so much affected in church and public hall lighting. 
That is, of course, quite unnecessary. With incandescent gas lighting, 
whether intensified or at ordinary pressures, the heat of combustion is 
insignificant in comparison with the lighting effect. The business diffi- 
culty lies in getting the people interested to see this. Gas companies 
have as a rule taken so little interest in the actual use of gas by their 
customers that the attempt to get into confidential relations with them 
now, with a pushing rival in the field, very often fails. But the logic 
of facts is all on the side of gas; and the pressure of the economical con- 
sideration is bound to tell in the long run. 

Many public halls and churches, and most large shops and ware- 
houses, simply cannot afford a lighting bill several times higher than 
s absolutely necessary to enable the working to be carried on. If they 
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are prevailed upon to try electric light for a time, they will return to 
incandescent gas after they have had a chastening experience of the 
only alternative; but it is preferable that they should not make this ex- 
cursion at all. With the object of retaming this branch of custom, gas 
engineers should be able to fight it out with the electricians on the 
point of ventilation. The point is, briefly, that where any special pro- 
vision for ventilation is required at all, it is needed as much with in- 
candescent electric lighting as with incandescent gas. That is the 
position. It is no question of more or less need, but absolutely of the 
same hygienic requirement. This conclusion, of course, flows from the 
consideration that interiors are lit in order to be occupied with comfort 
and health by people, which is a reflection the electricians find it con- 
venient to ignore. ‘‘ Our light,” they say, ‘“‘ does not use up the air.” 
No; but the people do, and it is they who need a proper air supply. 

Once get it agreed that an occupied interior needs proper ventilation, 
however lighted, and the rest isa matter of mechanical engineering. 
Let nobody run away with the notion that the satisfactory ventilation 
of a church, or a long shop, is an easy job. On the contrary, it is ex- 
tremely troublesome, and very difficult; for which reason it is too often 
left alone. The owners of the establishments that most need ventilation 
shirk the provision, usually by the adoption of various and sundry 
palliatives. Electric lighting is one expedient; forbidding smoking is 
another. 

But if a hygienic inspection were made of the atmosphere (say) of 
the inmost recesses of a busy, unventilated draper’s shop in any town 3 
hours after the electric light had been switched on, the result would be 
appalling to those who would persuade themselves that, because atmos- 
pheric impurity cannot be seen, it does not exist. And any one who 
next morning enters a church much used on Sunday, needs no chemi- 
cal analysis to inform him that there is something very wrong with the 
atmosphere. 

For practical purposes, the efficient ventilation of an interior means 
that its atmosphere shall be changed with sufficient frequency to pre- 
serve a tolerable degree of freshness. There would be little difficulty 
about securing this desideratum, but for the equally binding require- 
ment that the work must be done insensibly, whether as regards the 
movement of the air or its temperature. This obligation makes all the 
difference. Hence, follows the necessity of combining ventilation with 
warming. By whatsoever arrangement the changing of the air is 
effected, the correction of the inflowing air to the desired temperature 
whenever it happens to be too cold, must be provided for. It is ob 
viously impossible to discuss here the multiplicity of the problems of 
ventilation that, with knowledge and ingenuity, it is possible to solve 
more or less completely for practical purposes by relying upon what is 
called natural ventilation. We speak of solving these problems partially, 
and regard this qualification as important; for it is one of the common- 
est and greatest mistakes in ventilation to overdo it. Snugness in cold 
weather is a highly prized quality of all interiors; and where it has been 
jeopardized by too liberal ventilation (installed by someone who does not 
live in the place) it is usual to find the air openings pasted over, and 
intended air valves broken down. 

Experience shows, however, that for many of the most pressing cases 
of bad ventilation, mechanical means of moving the air are indispensable. 
It has been found that most existing large buildings, where provision 
has been made for moving the air by the direct application of heat— 
whether of steam, gas or coal—to expand the effluent air in rising educ- 
tion conduits, do not give uniform satisfaction in this respect. Such a 
means of moving air is to be ranked as old-fashioned; and it is far more 
costly than mechanical driving or exhaustion. It does not matter to a 
fan or blower whether it is driving or exhausting; but it makes a good 
deal of difference to the scheme of-mechanical ventilation, by reason of 
the connection with warming. Consequently, ventilating engineers are 
in the habit of distinguishing systems of ventilation as the ‘“‘ plenum” 
or the ‘‘ vacuum” systems, accordingly as the air is driven in or ex- 
hausted out of the interior in question. This distinction must not be 
pushed pedantically. In everyday experience, in the English climate, 
it is found more convenient to blow fresh air into a hall, leaving means 
for its escape after it has served its object. 

Where an apartment, such as a church, can be ventilated directly by 
the application of a fan to its particular needs, this is the most expedient 
treatment to adopt, as has been proved in the Law Courts, and in the 
Committee Rooms of the Houses of Parliament. There are many halls 
where the obvious working of a faa in the window is not objectionable; 
but where this cannot be borne with, a fan chamber with conduits must 
be provided. Itis the same when collective ventilation has to be re- 
sorted to. In large buildings containing many rooms, the multiplica- 
tion of fans would mean unnecessary expense and after maintenance. 
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Here a good gas engine, with a blower drawing air from the roof, 


would answer the purpose. Positive blowers are unsuitable for this 
class of work, as there is no air circulation through them if the 
machinery breaks down. For small, independent room fans, electric 
driving is most convenient, although a small hot air engine, working 
with gas, will serve instead. A very serious difficulty in many cases 
arises in connection with the warming of the inflowing air. This is 
best discharged into the interior at about the height of the occupiers’ 
heads, and should sweep right through or across the inclosed space to 
the outlets. In order to have the necessary velocity of travel, the air 
should be driven in with considerable forcee—preferably through con- 
verging conical nozzles—exactly like fire nozzles. 

Where the contrary form is given to the inlets, the air enters without 
velocity, and simply falls down in a shower immediately inside the 
walls. Of course, in order to prevent the feeling of a cold draught of 
air, it must be warmed sufficiently—say, to 56°. This cannot usually 
be done from the hot water heating apparatus of the building, which is 
not commonly carried so high as the fresh air inlets ought to be 
placed. 

Something might easily be done in this way by gas heating arrange- 
ments, in which the air should pass in contact with plates or pipes 
warmed locally by a gas flame. A fresh air supply of 15 cubic feet per 
minute per head is a very fair allowance for most public buildings, in- 
cluding schools. The specific heat of air at constant pressure is about 
0.24, which is equivalent to 0.01817 unit per cubic foot. The number of 
units of heat necessary to warm 15 cubic feet from (say) 32” to 54°, or by 
22°, is consequently 15 x 22 x 0.01817 = 6 nearly. - Assuming the cal- 
orific power of common coal gas to be 600 units per cubic foot, and that 
an air warming stove would have an efficiency of 50 per cent., this 
means that a stove burning 1 cubic foot of gas a minute would warm 
the air for 50 people, and might possibly do even higher duty. Inas- 
much as the other heating apparatus might be shut down as soon as this 
warmed air supply was started the cost of the latter would not be great, 
even during a frost. Usually, in our climate, the demand would be less 
than this. It would be interesting to hear of such an arrangement being 
tried. 








The Haltzer-Cabot Gas Engine Igniter. 


———— 


Tron Age says that the Haltzer-Cabot Electric Company, of Boston, 
Mass., has recently designed and placed upon the market a new gas 
engine igniter of the dynamo type, which presents some novel and dis- 
tinctive features, the most important of which are found in the fact that 
it does not require the use of a spark coil and is quite independent of 
speed, the latter feature overcoming the great objection to the dynamo 
type of igniter. 

There have been of late great advances made in the size of gas and 
gasoline engines, while the best practice seems to incline toward the 
multiple cylinder. These engines, by reason of the nature and volume 
of the body of gas to be ignited, the high frequency of the spark, and 
also on account of pecularities in the construction of the make and 
break device, require a large and practically continuous flow of current 
to produce satisfactory ignition. 

It is well known that the strength of magnetization obtainable in the 
best permanent magnets is for a given weight relatively quite small in 
comparison with that which may be secured with an electro magnet. It 
is evident, then, that a machine of the permanent magnet type con- 
structed to deliver any considerable amount of energy would be un- 
necessarily large and heavy. This igniter has been, therefore, made of 
the dynamo type for the reasons given. It weighs 19 pounds and will, 
if necessary, deliver continuously a maximum output of 50 watts. As 
stated, the dynamo is practically independent of speed, and at 1,000 
revolutions per minute will deliver ample current for satisfactory 
ignition, while the speed may be increased to 2,500 revolutions per 
minute without any danger from burning out. Thus the igniter may 
be driven from the flywheel of the engine with the ordinary belt or 
friction pulley. 

The field core is a solid casting of soft steel, and the armature is of 
the drum type, carefully laminated and wound with double silk covered 
magnet wire. The shaft is of high grade steel and the bearing sleeves 
are of phosphor bronze. The brush holders and commutator are large 
and heavy, while the brushes are of a special composite structure, com- 
bining the substantial qualities of carbon with the higher conductivity 
of the copper. The machine is rendered quite impervious to dust and 


moisture by a protecting shield, which fits over the commutator and 





mutator readily accessible. The body of the machine is mounted on « 
light hinged base in such a manner that a wide range of adjustmen 
may be effected without using sliding contacts or clamping nuts. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sesesiilatantinan 

Mr. Henry C. SLANEY has been appointed Superintendent of the 

Equity branch of the Brooklyn Union Gas Company, of Brooklyn, 

N. Y. It isa well deserved promotion, and that clever gentleman may 

be counted on to do effective work in his new position. 





THE Suburban Electric Light and Power Company is proposing to 
establish a gas lighting system in Haywards, Cal. 





MANAGER POINGDESTRE says that the new plant for Grass Valley, 
Cal.,will be in active operation by the 1st prox. 





THE proprietors of the Brookline (Mass.) Gas Light Company have 
authorized the placing, in the electric division of their plant, at Allston, 
of a 250-horse power Hazelton boiler. This, when installed, will make 
a plant of 1,000-horse power of the Hazelton type in the Brookline works. 





ON the 22d inst. application will be made to the Governor of Pennsy! 
vania for a charter for the Tiadaghton Gas Company, the promoters of 
which propose to manufacture and supply gas to the residents of Pine 
Creek township, Pa. The incorporators are Messrs. H. T. Harvey, John 
M. Reilly, John H. McCormick, James A. Pugh and Seth T. McCormick. 
We should not think that an artificial gas works would be able to 
exist on the business that it could secure in the township named. 





THE Fox River (Wis.) Valley Gas and Electric Company will con 
pletely rebuild the gas and electric plants owned by it in Neenah. 





AT the annual meeting of the old Chester (Pa.) Gas Company the fol 
lowing Directors were elected: Samuel A. Crozer, Stephen Cloud, Jr., 
J. Howard Roop, Clarence Deshong and E. Barton Johnson. 





AT the annual meeting of the United Gas Improvement Company, 
held in Philadelphia last Monday, the proceedings whereof were under 
the direction of Mr. George H. Earle, no change was made in the Board 
of Directors. The capital stock of the Company was increased to 
$28,250,000. The increase, of 115,000 shares of common stock, is offered 
to the stockholders of record at the close of the business on May 10th at 
the par value of $50 per share, in the proportion of 25 per cent. of their 
holdings. The privilege to exercise this subscription remains open until 
June idth. The method of allotting the new stock was decided accord 
ing to the following resolutions, which were unanimously adopted: 

‘‘ Negotiable certificates of allotment will be issued to stockholders of 
record at close of business May 10, and mailed to them on May 16. 
When subscription has been made on or before June 15, and allotment 
certificate surrendered for cancellation, negotiable certificates of sub 
scription will be issued in lieu thereof, except that when payment in 
full is made, with the proper interest adjustment, at time of such sub 
scription, a certificate of stock will be issued. The Company reserves 
the right to refuse to accept any subscription not accompanied by sur- 
render of the allotment certificate for cancellation. 

‘Subscriptions for the new stock are payable in cash at the office of 
the Company at the following times and in the following amounts: 
May 31, June 30, September 1, October 1, 1902, $12.50 per share each. 

‘‘ Installment ieceipts will be made by the Treasurer upon certificate 
of subscription as installments are paid, bearing interest at the rate of 5 
per cent. per annum from the date of their respective payments, to 
September 30, after which date no interest shall accrue upon install- 
ment receipts which shall be exchangeable on and after October 16 for 
certificates of stock.” The money from the sale of the new stock wil! 
be used to clear off all direct indebtedness and to enlarge and improve 
plants. The President’s report showed the net profits for 1901, all de 
rived from the regular operating business of the Company, to be 
$2,535,288.84, an increase of $820,941.05 over the previous year. The 
report also set forth the history of the contract made for the delivery of 
Texas petroleum at Marcus Hook, to be used in the manufacture of gas 
The contract calls for 1,250,000 barrels per annum for 5 years from the 
date of the first delivery. 





THE affairs of the Denver (Col.) Gas and Electric Company have been 





brushes. This may be easily removed, making the brushes and com- 


placed in the hands of a Receiver. The latter is Mr. Henry L. Doherty, 
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vho has had much to do with the management of the Company for 


some time back. 





Mr. Joun A. Britron, of Oakland, Cal., has been appointed Con- place named. 


sulting Engineer by the United Gas and Electric Company, of San 
francisco, Cal., in connection with the project of the latter to build and 
operate a high pressure main for the transmission of artificial gas be- 
ween San Jose and San Mateo, Cal., a distance of 32 miles. 





Mr. R. A. FIELDS has been appointed Superintendent of the Rome 
N. Y.) Gas, Electric Light and Power Company, vice Mr. J. C. Sloan, 
esigned. As heretofore stated in the JouRNAL, Mr. Sloan left Rome in 
rder to take charge of the various plants controlled by the J. T. Lynn 
yndieate, of Detroit, Mich. 





Mr, Joun H. DiLks, formeriy General Manager of the Indiana Natural 
ind Illuminating Gas Company, died in Indianapolis, Ind., the morning 
of the 2d inst. He was in his 66th year. 





THE Wilmington Gas Light Company, the Wilmington Seacoast Rail- 
vay Company and the Wilmington Street Railway Company, all of 
Wilmington, N. C., have been formally merged into a corporation 
known as the Consolidated Railways, Light and Power Company. Mr. 
Hugh MeRae remains as the chief executive officer of the succeeding 
corporation, 





THE Massachusetts House of Representatives has rejected the bill 
which sought to provide for annual investigations by the Board of Gas 
and Electric Light Commissioners of the prices at which gas and elee- 
tricity are furnished througlout the State. 





DuRING the last week in April articles incorporating the Seneca River 
Power Company were filed with the Secretary of State of New York. 
Under the measure the Company is to manufacture gas, electricity and 
steam for generating light, heat and power to the town of Schroeppel 
and the village of Phoenix in Oswego county, and to certain villages in 
Onondaga county. The*concern is capitalized in $100,000, and the 
Directors for the first year are Messrs. Louis W. Emerick, of Fulton, 
N. Y., and Simon B. Stevens and Robert E. Drake, of Syracuse, N. Y. 





THE following letter from Mr. William Cox, of New York, written to 
the JOURNAL under date of April 29th explains itself: 

To the Editors, AMERICAN GAS LIGHT JOURNAL: I have read with 
much interest the discussion' on Mr. F. H. Shelton’s paper on ‘ The 
Distribution of Gas under High Pressure,” read at the last- meeting of 
the Ohio Gas Light Association, and, if I may be allowed, would like to 
say a few words bearing on the same. 

The loss of pressure in the case of gas and other elastic fluids flowing 
through pipes with low initial pressure is correctly represented by / p,, 
as in Pole’s formula, but when dealing with such fluids (air, artificial 
gas and natural gas) where the initial pressure is high, the loss of pres- 
sure is represented by  p,—p,, in which p, is the absolute initial pres- 
sure in pounds per square inch, and p, is the absolute terminal pressure 
in pounds per square inch, the absolute pressure being obtained by ad- 
ding 14.7 to the gauge pressure. This latter expression has been ob- 
tained from numerous experiments made with air and natural gas, and 
is found to represent more correctly the loss uf pressure in the case of 
elastic fluids. Pole’s formula on the other hand is deduced from the 
general formula used for the flow of water in pipes, this fluid being 
practically inelastic. In this connection I may be allowed perhaps to 
state that Iam now putting on the market a ‘‘Computer,” similar to 
my ‘*Gas Flow Computer,” but which is designed to give the flow of 
yas from long pipes, with high initial pressure, the loss of pressure be- 
ing represented by \/ p,—p,, which is in such cases the correct expres- 
sion for this loss. 








NEws from Columbus, O., is to the effect that the Senate and House 
of Representatives of Ohio have passed a bill under which street rail- 
way companies may furnish gas for lighting and heating purposes. 





THE Cranfield (N. J.) Gas Light Company is extending its mains to 
and through the nearby settlement of Ripley Manor. 





_ A Gas company required by statute to furnish gas to all persons with- 
‘1 a certain distance of its mains, is held, in Smith versus Capital Gas 
Company, Sacramento, Cal., 54L R. A., 769, to have the right to re- 
fuse to do so unless the consumer agress to pay a reasonable rent for a 
nieter, where the value of the gas required by him will not amount to 
one-sixth of such rent. 





Mr. BENJAMIN LINDSAY, a prominent resident of Pierce, Neb., has 
applied to the authorities for the right to operate a gas works in the 





THE Commission authorized by the last New York State Legislature, 
to determine the necessity for establishing a State Electrical Laboratory, 
met in the State Engineer’s office on the 28th ult. The Commission is 
composed of State Engineer Edward A. Bond, Chas. F’. Steinme‘z, Chief 
Electrician of the General Electric Company, and Harold W. Buck, 
Electrician of the Niagara Falls Power Company. The last Legislature 
appropriated $2,500 for the preliminary expenses of the Commission, 
which is to report to the next Legislature whether there should be es- 
tablished a State Laboratory to ‘‘ gauge” electrical currents and provide 
for an official electrical meter for the measurement of electricity as the 
gas consumption is now measured. Each of the Commissioners decided 
to prepare a plan setting forth what he thinks should be done. These 
separate plans will be considered by the Commission at a meeting set for 
next Wednesday. 





Messrs. C. W. Lyncu and William Jennings, of Harrisburg, Pa., 
have disposed of their holdings in the Hagerstown (Md.) Light, Heat and 
Power Company, to Mr. Samuel B. Loose, of Hagerstown. All of the 
Company’s shares are now owned locally. 





Messrs. A. R. Guotson, Z. Smith, Q. C. Atkinson and John Cun- 
ningham, Jr., have applied to the authorities for a charter for the 
Clarksville (Tenn.) Company, capitalized in $50,000. This Company is 
intended to take over the rights and properties of the old Clarksville Gas 
Light Company, which the former named gentlemen have recently 
acquired by purchase from the present owners. The works are to be 
rebuilt. 





THE Providence (R. I.) Journal, of the 3d inst., had this to say respect- 
ing the status of the Pawtucket (R. I.) Gas Company: ‘‘ While the for- 
mal organization of the new Company, which has secured control of 
the Pawtucket Gas Company and the Pawtucket Electric Company, will 
not occur until the day of the annual meeting of the Pawtucket Gas 
Company in June, it can be officially stated that the new Board of Di- 
rectors will be composed as follows: Jonathan Chace, Stephen A. Jenks, 
Darius L. Goff, Frederick W. Easton, Alfred M. Coates, Frank A. 
Sayles, John A. Arnold, S. R. Bertron and Lyman M. Darling. It will 
be seen that, with the exception of Mr. Bertron, who is a resident of New 
York, that the Board is entirely of Rhode Island interests, six being resi 
dents of Pawtucket, which confirms the statement made that the com- 
bination was effected and consummated by Rhode Island capital.” 





Writs to M. H. Treadwell & Co., 95 and 97 Liberty street, N. Y., for 
copies of their leaflets on the ‘“Tread-Kiil Shaking Grate,” and on 
‘** Engineers’ Firing Tools.” 





THE regular quarterly dividend of 14 per cent., by the Peoples Gas 
Light and Coke Company, of Chicago, is payable the 24th inst. 








Alternating Current Meters. 
~snidiiiadeies 

The budget of patents of April 15 contained four on alternating cur 
rent meters, two of which were granted to Franz Schrottke, of Berlin, 
Germany, and two to Geo. Stern, of Charlottenburg, Germany. The 
last mentioned patents relate to a new arrangement of actuating the 
windings of an alternating current meter. As applied to an induction 
meter, there are two measuring systems, each consisting of two series 
and one shunt winding, the windings being arranged in co-operative 
relation to the usual short circuited armature operating a counter. The 
current windings are so connected and arranged that the resultant of 
the current fluxes in the 2 systems are displaced in phase from one 
another by 150°; and the shunt winding is connected and arranged to 
generate potential fluxes displaced in phase from one another by the 
same angle, the potential flux of the non-inductive load lagging in one 
system behind, and the other leading the current flux. 

The second patent covers connections such that the displacement of 
the current is 30° from its infpressed e.m.f. The Schrottke patents 
describe a meter of the induction type, consisting of a 4-pole field sur- 
rounding a short circuited armature, which latter actuates a counter. 
On two opposite poles is a winding in series, with one of the working con- 
ductors and also a short circuited secondary winding. On the other 2 
poles is a potential or shunt winding, in series with which is an in- 





1. Ante, p. 606. 


ductance or a condenser. 
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The Market for Gas Securities. 





There is nothing of moment to chronicle in 
connection with the trading in local gas shares 
the past week. Prices, however, were well 
maintained, although the transactions were 
comparatively light. Consolidated closed to- 
day (Friday) at 224 to 2245. A feature of some 
of the recent transfers is in the fact that certain 
fairly round lots have come into the possession 
of strong financial interests that hitherto did 
not take much notice of gas shares. 

Brooklyn Union sold up to 240, on very 
limited trading, and it was 235 to 240 at the 
close to-day. The Company will expend quite 
a sum this season in plant betterments. 
Another Brooklyn Company that will con- 
siderably add to its plant this season is the 
Kings County Gas and Illuminating Company. 
The increase in the output of this concern is 
remarkable, as Engineer Byrne and his men 
well know. Bay State continues to show 
some life. Washington (D. C.) gas is again 
over the 400 mark. Peoples, of Chicago, is in 
fair demand at steady figures, and Baltimore 
Consolidated shows no change. 





Cine Bessie. 


Quotations by George W. Close, Broker and 
Dealer tn Gas Stocks, 


16 Watt Street. New York OCrry. 
May 12. 
ge Allcommunications will receive particularattention, 


&@” The following quotations are based on the par value 
of $100 per share. 


N. ¥. City Companies. Capital. Par. Bid. Asked, 
Consolidated............. +++ $73,177,000 100 224 RG 


Equitable Bonds, 6’s.. 
$6 Ist Con. 5°B...c000 
Metropolitan Bonds........ 
Mutual..... 
Municipal Bonds...... TTTT 
New Amsterdam Gas Co... 
Bonds, 5°S ..scccccsecece 
Northern Union, Bonds, 5’s. 
New York and East River.. 
Bonds Ist 5’s...... 

1st Con. 5°S...c.06 
Richmond Co., 8.1... 
“ Bonds....... 


eeeeee 


Preferred... ...ccccsceccs 
Bonds, 1st Mortgage, 5’s 
YOnKErS ....cccccccccecesees 


Out-of-Town Companies. 
Brooklyn Union 


“ “ 


Bonds (5's) 
Bay State......... 
“Income Bonds..... 
Binghamton Gas Works... . 
6 1st Mtg.5°s....ce0e 
Bostun United Gas Co.— 
1st Series 8S. F. Trust.... 
24 “ “ “ a 
Suita City Gas Co. . 
4 Bonds, i’s 
Capital, Sacramento... 
Bonds (6’8)..........0.- 
Central San Francisco..... 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
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TO MANUFACTURERS 
OF GAS APPLIANCES. 


pantapliiginniani 

Those concerns who wish to have an exhi- 
bit at the Convention of the Western Gas As- 
sociation, to take place May 21st, 22d and 
23d, in New Orleans, are requested to advise 
the undersigned at once, stating amount of 
space required, so that arrangements can be 


made BANKSON TAYLOR, Manager, 
1405-2 NEW ORLEANS LIGHTING COMPANY. 


WANTED, 


Second-Hand Apparatus, as follows: 





4 Purifier Boxes, about 8 feet by 8 feet by 2 feet. 
1 Five-foot Station Meter. 
1 Set Water Gas Apparatus, 4 feet or 4% feet. 


Send full specifications, plans and price, with date of deliv- 


ery. Address, 
“STANDARD,” 
1378-tf Care this Journal. 


WANTED, 


Situation at Small Gas Works, to Take 
Charge of Meters, 


By first-class meter maker. Eighteen years 











in last situation. Address, 
JOSEPH G. COLE, 
1405-1 1331 Aubert Avenue, St. Louis, Mo. 





WANTED, 


Situation as Superintendent of Gas Works, 


By a man of 35. Thoroughly familiar with coal and water 
gas. Twelve years’ experience. Has had good success in 
increasing output and getting business. Can furnish goed 
references. Thoroughly practical and familiar with all 
branches of the business. Address, ** N. V. B..” 

1399-tf Care this Journal 


WANTED, 


Position by Young Man. 
Technical graduate ; married ; experienced in 
manufacture and construction work, of both 


coal and water gas plants. Best of 1efer 


g 
ences. Address. “A. B. ¢ 


14un 2 Care this Journal 


COOKING TEACHER. 


A Well Known Cooking ‘Teacher, 
Thoroughly accustomed to gas stove wo k, 
has a few vacant dates. 

Address, “* L. H.,” 


1404-2 Care this Journal 


THIS IS THE 


HUMPHREY 
GAS ARG LIGHT 


The 
Best 
Light in 
the 
World 


FOR LIGHTING 














Stores, 
Churches, 
Halls or any 
large indoor 
areas. 


Guaranteed 
fto give a 
greater 
volume of 
light, 
better 
diffused 
and 
steadier 
than an 
electric arc. 








A 
Complete 
Revolution 

in Gas 
Lighting. 


A sample 
lamp sent 
on 30 days’ 
trial to any 
Gas 
Company. 
This lamp is thoroughly protec ed with b th Mechanical and 


Design Patents. Imitation of ihis Design and 
Construction will be pr secsxte’*. 


Manufactured by the 


General Gas Light Go., 








KALAMAZOO, MICH. 
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POSITION WANTED AS MANAGER, 


BY A HUSTLER FOR NEW BUSINESS. Has experience 
in selling gas stoves ; also in laying low and high pressure | 
mains. Understands the manufacture of coal and water | 
gas in detail. Experience in reconstruction of benches and | 
water gas apparatus. Was superintendent of gas works for 


number of years. Now in charge of new business depart- | Complete, and in good condition Will be soldcheap. Also, 


ment of one of the largest gas companiesin the Union. Will | 
furnish all required references Address, **G. L ,” | 
1405-2 Care this Journal. 


ae 


Position Wanted 


As Superintendent or Manager of a Gas 
Plant, 











By a man of 15 years’ experience with both coal and water 
gas. Fally competent to lay out extensions, etc. Al refer- 
enses. Address, “ae. 

1405-2 Care this Journal. 


FOR SALE. 


The Taunton Gas Light Company, Taunton, Mass., have 
the following apparatus for sale : 








Two Sections of Hydraulic Main, Wrought 
fron; Stiness Pattern Patent Tar Take-off% 
Bridge and Standpipes, and Mouthpieces, 
with Self-sealing Lids for 7 Benches of 6's. 
One Sinuous Friction Condenser. 
One Walker Tar Extractor. 
One Standard Scrubber. 
Four Purifiers, 10 by 16, complete. 
One 5-foot Station Meter. 

1404-tf 








FOR SALE. 


One 4-foot Lowe Water Gas Set, 
With scrubber, condenser, engine, blower, 
boiler and pump ; all in first-class condition. 


Address, 
CHARLES THOMAS, 
No. 97 Main Street, 


FLUSHING, N. Y. 


FOR SALE. 


Apparatus for Complete Water Gas 
Plant, 


Consisting of 5-ft. cupolas; purifying boxes, with center 





1401-tf 














seal; engine, boiler, blower and holder. 


Address, *‘ P. R. R.,” 
Care this Journal. 


FOR SALE. 


Gas Plant in Promising 
Western County Seat. 


Rare opportunity for an experienced gas 
man having a few thousand dollars to invest. 


Address, “OWNER,” 


1105-2 Care this Journal. 


FOR SALE. 


1493-tf 


























One 25-Horse Power White & Middle- 
ton Gas Engine, ; 
In perfect condition. Price, $500. 


1404-1 Address, ‘* M. G. L.,”’ care this Journal. 


Complete, and in good order. Address, 


GAS ENGINES FOR SALE. 


OO 
Having made a change in our plant, we o! 
fer for sale 
THREE OTTO GAS ENGINES, 
of 50-horse power each; also, one starte: 
All in good condition. For terms, apply t 


WILLIMANTIC GAS AND ELECTRIC LIGHT CO., 
1405-5m Willimantic, Conn. 


FOR SALE. 


— a 


Fifty-two (52) Street Lamp Posts, 
Iron Work for Bench of 3’s, 


INDEPENDENCE GAS AND COKE COMPANY, 
1403-4 Independence, Mo. 
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INVENTIONS FOR EUROPE. 


Engineers of standing and acquaintance in Europe are de- 
sirous of securing the handling of some good inventions 
abroad. We want such as will justify the organization of 
companies. Liberal propositions for the right articles, 
ZERBE & ZERBE, Engineers, 

11 Broadway, New York. 


IN THE MARKET. 


WE PURCHASE: 
Gas properties, 
Electric light properties. 
Street railway properties. 
Also desirable franchises. 
W. R. FABEN CONSTRUCTION CO.. 
317 St. Claire Street, Toledo, 0 


1345-tf 








BONDS WANTED. 


1383-tf 











We Purchase Entire Issues of Bonds on 
Gas, Water Works and Electric 
Light Properties 


GAS BURNERS, 


To burn a given amount at a stated pressure, made to order 
Samples furnished. Also, small oil and air valves, slow-feed 
valves for high pressure, and small brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 


In progressive cities ; or we will buy such properties out- 
right. Write usif you contemplate issuing bonds, or desire 





to sell. Proving Pumps and Mercury Gauges. 
MACDONALD, McCOY & CO., Cc. GEFRORER &« SON, 
1401-tf 171 La Salle Street, Chicago, Ills, 248 North Sth Street, Philadelphia, Pa. 





Hunt Automatic Railway. 


Only one man is needed to op- 
erate it. Can easily be erected 
eo B.C. eth a ae ai 
Write for our illustrated Auto 
matic Railway catalogue. It 
will interest you, > : : : : 


me C, W. HUNT CO.. 
45 Broadway, New York City. 





























Consolidated Gas Light Co., foot of E. 20th St., New York. 








— _ 











SELEEEEESESESE SHHSAEESESEEEEELESESESSS® © 


BRAY BURNERS, 


STANDARD OF MERIT THE 
- WORLD OVER.: 


Made for Low and High Pressure. 
Forty Years’ Experience. 


WILLIAM M. CRANE CO., 


1131 AND 1133 BROADWAY, NEW YORK. 
SOLE AGENTS FOR UNITED STATES. 
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We make a specialty 
of SECOND POOL 
YOUGHIOGHENY 
GAS COAL. 


The Queen City Goal C0. 


CINCINNAT, 
OHIO. 


~~ @=—_CORRESPONDENCE SOLICITED. — > 









— 
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THE “PERFECT ano VULCAN” GAS RANUES 


THE NEW 
VULCAN WATER HEATER, 


No. 9, 


Shows the Highest Efficiency, 
and is the 
Most Practical Water Heater 
made. 
Send for full particulars and 
Catalogue No. 21. 


WILLIAM M. CRANE COMPANY, 
1131-1133 Broadway, New York. 


BOSTON, PHILADELPHIA, CHICAGO, SAN FRANCISCO, 
8 Medford St. 25 N. 7th St. 12 State St. 221 Front St. 


WUbbbbbsbssessssbddsdsssssssssddsddssdsddddddddsddssddsdsddddsdddddssddsdddsdddddddddddddddire 


TEWOR] ‘BURNERS, AY Center=-Support 

‘LAVA. TIPS, Cap-Mantles, 
Excel in ACCURACY, DURABILITY, CANDLE POWER, FINISH. 

The D. M. STEWARD MFG. CO. Works and General Office: Chattanooga, Tenn. New York: 107 Chambers Street. 


Newbigoing $ Handbook for Gas Engieers aud Managers. 


By THOMAS NEWBIGGING, M. Inst. C. E. ° 


PRICE $6. = Forsale by A. Ml. GALLENDER & GO., 42 Pine St., New York. 


POOLH ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 
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Cereal aan? 














TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HBAaAMAN Pog. F.0.8. 
Second Hdition. Price $s. For Sale by 


A. M. CALLENDER & CO, - ~- No. 42 Pine Street, New York City. 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


BROOFK§LLYN, N. XY. 


| THE MOET STE BOR, Wons 





STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Wark Done for Several of the Largest Gas Companies in 


America Stands as Reference. 








AN INSURANCE POLICY. 














UNALTERABLE LAWS. |, 


- The tendency of a boiler) & 
to assume cylindrical form | 
under pressure is as sure as 
the law of gravitation. 











Speciai Attachment, 


WATER TUBE 
























are cylindrical and are | 
stronger than boilers | 


Ludlow Valve Mfg. Co,, 


orm. 
have no fiat) 


ee 


yg rasta: uit F Bilbo 


dangerous stay bolts, 
which are reduced in 
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Double and Single Gate Valves, %” to 72”, 


when youbuya_ | 


HAZELTON. 


’ Gas, Water, 








HAZELTON 
BOILER CO., 
Tele., 6M Rutherford. 


Main Office and Works: 
Rutherford, N, J., U.S.A. 





jp rau wepeiteh 





wins 
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HOT GAS VALVES A SPECIALTY. 









* ‘Paila,”’ Rutherford. 


O any manager who is thinking of lia- 
bility insurance, we would like to 
show this kind of a machine. 


It is a safe machine to work with, your 
men are safe, and you have a good policy 
for their protection from asphyxia. 


CATALOGUE OF MUELLER MACHINES FROM 


H. MUELLER MFG. COMPANY, 
DECATUR, ILLS. 








TROY, N.Y., U.S.A. 


—_PiCR—— 









Steam, Oil, 
Ammonia, Etc. 















Send for Catalogue. 
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{economize Heat i I | 


Water fas 





= | 


ie 


~ BY UTILIZING A- 


[Tee S ECODOMIZEY, 











— 





To absorb the heat now going to 
waste when you blow through 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam.. This 
is now being done at the Pough- 
keepsie Gas Works, — 
Sy. °: : 


Write for full particulars how this 
is accomplished, the saving effected, 
and the advantages gained, to the 


GREEN FUEL ECONOMIZER 6O., 


MATTEAWAN, N. Y. 








Farson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 


OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave.. Brooklyn, N. Y. 


Globe 


Street and Boulevard: 
Lamps. 


THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y- 











SCIENTIFIC BOOKS. 





GAS erveeh Sg ‘gu THE CHEMISTRY OF, by W. J. A. ~~ HANDBOOK ON GAS ENGINES, by G. Lieck- 
Butterfie 3. | 


NEWBIGGING’S HANDBOOK. By Thos. Newbigging. 6th HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
a |THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


COX'S GAS FLOW COMPUTER. $2.50. ss 
FIELD'S ANALYSIS, 1900. $5. MANUAL FOR a ENGINEERING STUDENTS. By D. 


HUGHES’ GAS WORKS. $1.65. AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
2, 


POOLE ON FUELS. By Herman Poole. $3. Arnold, 
GAS 1 aanaemeel S POCKET-BOOK. By Henry O° Connor | PRACTICAL HINTS ON REGENERATOR FURNACES: 
$3. By M. Graham. $1.25. 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER’S HANDYBOOK, by Wm. Richards. 20 
cents. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham, $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2d| Victor Von Richter. $2 


edition, $5. ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
PRACTICAL PHOTOMETRY : A Guide to the Study of the HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Measurement of Light. By W. J. Dibdin, $3. Adams, $2.50. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- | TREATISE ON MASONRY CONSTRUCTION. Baker. $5 
cations, $5. Vol. II., Lighting, $4 GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
2.50 


IRONWORK: Practical Designing of Structural Ironwork. Hornby 
By H, Adams. $3.50. GAS — AND GAS FITTING. By W. P. Gerhard. 


50 cents. 
HEMPSL'S G28 ABALION, 2M. PRACTICAL PLUMBING. By P. J. Davies. $3. 
LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL AMERICAN PLUMBING. By Alfred Revill. $2. 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 
lsh seor of vali “a CEMENT ; A Manual of Lime and Cement, their Treatment 
\L: Its History and Use. By Prof.Thorpe. $3.50. and Use i in Construction. By A. H. Heath. $2.50. 





A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 

ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application to 
Electric Lighting. By A. Palaz,Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50 


Se TRANSMISSION OF ENERGY. By G. Kapp. 

— S POCKETBOOK. By Monroe and Jamie- 
son 2.50. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC — FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATI! D 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applicati B 
John T. Sprague. rad ne 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 


dbvoks sent C.0.D. 





nist be added to above prices. We take especial pains in securing and forwarding’any other Works that may be 
lesired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


A. M. CALLENDER & CO., 42 Pine Street, New York. 
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FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 














SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas. 





CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


aw VOM: unite GAS WORKS... 


_— 
ww 








No. 118 F'arwvell Avenue, . Milwaukee, Wis. 








GASHOLDER TANKS AND 


a 
Loud DONSITUCLION COM) all GAS WORKS MASONRY COMPLE 
* Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 
238 Java Street, Brooklyn, N. Y,. 


76 HOME BANK BUILDING, 








GEORGE R. ROWLAND, 


DETROIT, MICH. = cz0nczn owns 


MANUFACTURERS AND CONSTRUCTORS Draughtsman and Constructing Engineer. 
OF GAS APPARATUS AN D PLANTS. Orawings, Specifications and Estimates furnished for the «cv 


struction of new works or alteration of old works. Specia 
attention given to Patent Office drawings. 


COAL GAS. Exhausting, Tar Extracting, Condens- Office, No. 245 Broadway, N. Y. Cit). 
ing, Scrubbing and Washing Apparatus. | gee 
WATER GAS. Lowe Double Superheater Apparatus,| Goal Tar Genealogical Tree. 
for all Capacities. Plain and Reverse |). » vixen CLARKE, of London, En, 
Steam Connections . land, having compiled a novel Chart or Map 
Single and Double Depth, Center Seals | “statins the various 
. ‘ | CHEMICAL PRODUCTS DERIVE! 
or Valve Connections, Travelling Car-|~ From coaL AND COAL TAR, 


riages, Oxide Conveyors. 


PURIFIERS. 


In the form of a Genealogical Tree, inclu: 
ing all the products discovered to date, t 
total number amounting to near 700, offe:s 
for sale a limited number of copies 11 
Colors, mounted on Linen, with Lolle 
Price, 3.50. Orders may be sent to 


Flanged and Street Specials, Gas Valves, Roofs, Iron 
Floors, etc., etc. 


Complete Plants Erected. 





A. M. CALLENDER & CO., 
No. 42 Pine Street, New York Cit) 
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The Advert isement o f the oe 
CONNELLY IRON SPONGE AND GOVERNOR COMPANY, A 

395 Broadway, New York City, , f* 

Occupies this Space Every Alternate Week. 4 ® 

ROOTS’ : 


aS 


HURZONTAL Gio ERRAUSTER, 


E are building a line of Exhausters as per 

cut herewith, for forcing gas long distances 
and under pressures that are higher than ordin- 
ary pressures. 
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WE INVITE CORRESPONDENCE. 
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P.H. & F. M. ROOTS CO., 


HOME OFFICE: Connersville, Ind. NEW YORK OFFICE: 109 Liberty Street. 








SASS 


BASTERIN OF FICE: 


CONNELLY IRON SPONGE AND GOVERNOR 6O., .2% Yose"t. 
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P-CNS = WATER P bie ci 


E 192 BROADWAY, 
RK, 


GENERAL SAS OFT 








GEORGE ORMROD, Mangr. & Treas., Emaus, 
JOHN DONALDSON, Prest., Betz <a Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL GASTINGS| = 


FOR WATER AND GAS. . 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 















Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS, 


They are Strong and 
Compact. 


Size of Combination Drilis 
and Taps % to 4-inch. 
Machines Sent to any Ga> 
Compass for Thirty 

ys’ Trial. 


Send for Circulars. 


G0. Light} 


DAYTON. 0. 


Hughes’ “GAS WORKS,” 


Their Construction and Arrangement, 
And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Kecent [m- 
provements. 











A. M. CA LLENDER & co., #2 Pine Sr., N. ¥. City. 








TELE 


Valuation of Gas, Blectricity| ¢ =i ' 


and Water Works 


FOR ASSESSMENT PURPOSES,| ge 


SECOND EDITION. 


’ THOS, NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING. 


Assoc.M.Inst.C.E. 
With an Appendix of Decided Cases. 





Price $2. For Sale by 
A. M. CALLENDER & CO., 
42 Pine Street, N. Y. City. 





WARREN FOUNDRY AND MACHINE c0. 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


BES cist TRON WATER AND GAS PIPE 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Fiange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, eto., etc. 





CHARLES MILLAR & SON co. , Selling Agents, Utica. a. YY. 


att & 
a. o 


UTICA PIPE FOUNDRYCO. ee 


3 —® 
csc - 
SSoc 


S32s2 


ist IRON PIPE and SPECIALS FOR WATER AwD GAS 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER * COMPANY, 


For Shutting Off Gas in Mains Temporarily 

Pages during altera- 
ny size gas : 

main can be tions and re- 


shut off in 30 Sm > $3: 


. ae STOPPERS SENT ON 
seconds. : : : TRIAL. 


Address: SAFETY GAS MAIN STOPPER 60, 108 E. 117th St., New York City 


INCREASE SALE OF GAS 


BY PUSHING THE 


Humphrey Crescent Instantaneous Water Heaters. 


This is our No. 8 Crescent Heater. ___ mm, 





CO™ Flan meee os 
Ga es. Pig 
te, ete 























































On THE: si List Price, Nickel Plated, 


MARKET AT {MO BEST Os 
ANYWHERE = Q 
NEAR 5 " 7 9 


ccreeeane ‘ i Including. N. P. Shelf and Bracke! 


Every Heater Guaranteed. 
* SEND FOR CATALOGUE AND PRICES 


BEATS 
EVERYTHING 





Will send heater on 60 days’ 
trial to any Gas Company. 


Ey 


CA the bee Wi. 8 Pat a 


FACTORY AND MAIN OFFICES: 


KALAMAZOO, MICH., U. S. A. 


qceceeceaee 














THE, GAS ENGINEERS’ POCKET-BOOK, 222.0% 0RA%.2" conn: 


stribution and Use of Coal Gas, and t Te Gas Wo rks. PRICE, $3.50. 





—- FOR SALE BY —— 


A.M.CALLENDER & CO., 42 Pine Street, New York City. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 





CHICAGO, 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


ST. LOUIS, 


SAN FRANCISCO. 
































PUBLIC LIGHTING — 


MAY, 1902. 
: | ‘Table No. I. reo com 
2 FOLLOWING THE ~ City. 
Se MOON |} ALL Nieut 
ne et Se | LiguTine 
< a 
A & | Light. | Extinguish.|| Light, | Extin- 
= - guish. 
: | P.M. | A.M 
Thu. | 1| 7.20 pm 240) aul 6.45 | 4.00 
Fri. 2] 7.20 3.10 6.45 | 4.00 
Sat. 3| 7.20 3.40 6.45 | 4.00 
Sun. | 4] 7.30 3.50 6.45 | 4.00 
Mon.| 5] 7.30 3.50 6.45 | 4.00 
Tue. | 6] 7.30 3.50 6.45 | 4.00 
Wed.| 7] 7.30Nm) 3.50 | 6.55 | 3.40 
Thu. | 8| 7.30 3.50 6.55 | 3.40 
Fri. | 9} 730 3.50 || 6.55 | 3.40 
Sat. |10] 7.30 3.50 | 6.55! 340 
Sun. | L1| 7.30 3.50 6.55 | 3.40 
Mon. |12}10.50 3.50 || 6.55 | 3.40 
Tue. |13}11.30 3.50 6.55 | 3.40 
Wed. |14/12.00 FQ) 3.50 7.00 | 3.30 
Thu, |15/12.30 am) 3.50 7.00 | 3.30 
Fri. LG} 1.00 | 3.50 || 7.00] 3.20 
Sat. | 17] 1.30 3.50 4.00 | 3.30 
Sun. [18] 2.10 3.40 7.00 | 330 
Mon. |19} 2.40 3.40 7.00 | 3.30 
Tue. |20|NoL. |NoL. 7.00 | 3.30 
Wed. |21|No L.rm) No L. 7.10} 3.15 
Thu. |22|No L. NoL. || 7.10] 3.15 
Fri. {23} 7.40 pM] 9.20 pm} 7.10 | 3.15 
Sat. |24] 7.40 10.10 | 7.10 | 3.15 
Sun. }25] 7.50  |10.50 | 7.10 | 3.15 
Men. |26| 7.50 11.30 |} 7.10} 3.15 
Tue. [27] 7.50 {12.00 || 7.10 | 3.15 
Wed. |28] 7.50 12.40 am)| 7.15 | 3.15 
Thu. |29] 7.50 1.10 1} 7.15 13.15 
Fri. [30] 7.50 Le} 1.40 | 7.15] 3.15 
Sat. SUE: 50. 2 10 q 1513.15 








DURING 1 


TOTAL HOURS — 








January .... 
February. ..196.20 


By Table No. 1. 


Hrs.Min. 
238.30 


March..... 196.20 
April.... ...166.40 
May.....-. 151.40 
June ......131.10 
July... 000. 142.40 
August ....162.00 


September ..179.00 
October... 
November. . 224.10 
December. . 250.00 





January .. 
February. ..: 
March.. 





By Table No. 2. 


Hrs. Min. 
~- 423.20 


5 f 55.25 


. » 300.30 


April......298.50 
May ......- 264.50 
June ...... 234.29 
| July.......243.45 
| August .... 280.25 
September. .321.15 
October .. ..374.3 
November . 401. 40 
December. .433.45 





Total, yr...3987.45 








| 
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NEW YORK, 33 Nassau Street. 


CLEVELAND, 809 Cuyahoga Building. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPAN\ 






OMG 






No. 36. 





PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 624 Tremont Building. 











-.--» OF AMERICA .... 


cvs. WelSbach System 
Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 
Uniformly SUCCESSFUL in 150 Cities and Towns. 
By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 


POINTS OF MERIT: 


Economical, 
It is Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 


Correspondence Solicited from Gas Companies and Others 
Interested in Municipal and, Outside Lighting. No. 38. 











UNIVEROHL WELOBAGH BURNER 


The most practical, efficient and artistic 


burner yet produced. 


It contains an improved adjustable Bun- 
sen so constructed as to permit of a 
wide range of variations in gas pressure 
without blackening the mantles and 
without an adtustable air shutter. 


GAS-COMPANIES AND DEALERS CANNOT FAIL TO APPRECIATE THE MANY SALABLE FEATURES OF THIS NEW BURNER. 


WELSBACH COPIPANY, 


Salesrooms in all the Leading Cities of the United States. 


It can be used with all styles 
and sizes of glassware, either 
shades or globes. No further 
necessity to. carry a stock of 
different burners for the many 
sizes and shapes of glassware. 








GLOUCESTER, N. J. CHICAGO, ILLS. 
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| THe Stannard Dovuse SupERHEATER 


Lowe Water Gas APPARATUS. 


The capacity of apparatus installed, if operated continuously, is 
sufficient to make more than the entire amount of artificial 
gas annually sold in the United States. 


f ee 
lacs: —-cdipeteaieninininisannaiinsainiianmininrisne 
f 


The United Gas Improvement. Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. 'ncorporated 1890. | 


Cuas. E. GREGORY nw Davip R. Daty V. Prest. & Treas. | 
D. ABERNETBY. Sec. 


J.H.Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


26a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY. TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


1 














SOLE MANUFACTURERS OF THE 


NG GENERATOR HS FORME 


A. H. GurKes, E. L. Rice, H. A. =. 
President. Vice-President. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





Office, 88 Van Dyke St. Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
Manufacturers of , FIRE BRICK * x 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. S., Coze System of 
Inclined Benches. 


Estionates Purpished on Application ner Most Successful 
Style of struction. 


Also for Free-Firing and Full and Half- Depth — 
Benches, for Burning either Coal or Coke 
in the Furnaces. 


914, 915 & 9F6 Weieuright Building, Ot. Louis, Mo. 














8. D. MERTON. F. R. SELLMAN. 


S. D. MERTON & CO., 
CONTRACTORS AND FURNACE BUILDERS, 
ST. LOUIS. 


WE DESIGN AND BUILD 
HIGH GRADE BENCHES. 








Manhattan Fire Brick and Enameled 
Clay Retort Works, 
Works, Weber, N. J. 


Main Office, Park Row Building, New York 





Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retoris. 





Designers and Builders oj 
Chimneys of Perforated 
Radial Blocks.. 


CYRUS. BORCWER?. f 
Fine Brick 
AND 


Gtay RETorTS* 



























[saAC C. BAXTER, President. 


Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277 
JOHNSTOWN, PA. 


“ guccessor to WiIiLGTIAM GARDNEAH «& SoM, 


Fire Glay Goods for Gas Works. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


4 EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, h putting on 
mouthpieces, oe as upall bench-work joints;tining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 


Price List, f.o.b. Galesburg, IUs., or Buffalo, N. Y. 


In Casks, 400 to 800 2 tee at : cents per — 
In Kegs, 100 to 200 
In Kegs less than 100 * 


G. ba GEROULD, Galesburg, Ills. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost ene 
tirely in the manufacture of 


Materials for Gas Companies 





We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





THEO. J. Suits, Prest. J. A. TayLor, Sec. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0. 


MANUFACTORY AT 


LOCUST POINT, BALT.MORE, MD. 


Clay Retorts, Blocks & Tile: 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted Db) 
Many Gas Companies. 


WALDO BROS., 102 MILE ST., BOSTON, MASS 


Sole Agents for New England States 


—- 














JOHN DELL, 
President and General Manager. 


———— MANUFACTURERS OF 





ESTABLISHED 


MISSOURI FIRE BRICK CO,, oa 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, E‘c. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or ae 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell is the Original Coal Firing Bench. We also Erect Plain Benches with One to Six 


Retorts. 
YOUR CORRESPONDENCE 


IS RESPECTFULLY SOLICITED. 


411 Olive Street, 
Continental Bank, 


{ tons, (8. 
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Chollar’s System of Gas Purification, 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 


Patented in UNITED STATES, CANADA, GREAT 
F BRITAIN, FRANCE, BELGIUM, GERMANY, 
AUSTRIA AND HUNGARY. 














—<—<—————— 


NOTICE TO’ GAS COMPANIES ! 














The unauthorized use of any system or method of purification, 
whereby gas mingled with oxygen is made to flow in one general di- 
rection through the purifying mass, and then made to flow through 
the mass in a directly opposite direction, infringes the above pat- 
ents! 


B 


~ ee 7 A 











EE = —= 


For Estimates Write 


The Stacey Mfg. Co., 


SOLE MANUFACTURERS, 
CINCINNATI, O. 


y, 


BS - 
i 


-_ 








Newbigging's Handbook for QUINTARD IRON WORKS, 


Gas Engineers and N. F. PALMER. THE ECONOMICAL 
Managers, Foot of 12th St. & East River, New York, GAS APPARATUS CONSTRUCTION 


ky THOMAS NEWBIGGING, M.Inst.C.E. ene COMPANY, LIMITED, 
<== GAS APPARATUS. 


Price, $6. For Sale by Complete Works Erected. 
A. M. CALLENDER & CO., 
42 Pine St, N. Y. City. 











FREDERICK W. FLOYD, Engineer. atuses and general gas 
ee ae ery, ss : 





ELECTRIC GAS LIGHTING. 
HOW TO INSTALL ELECTRIC GAS IGNITING APPARATUS, INCLUDING 36 eS 


THE JUMP SPARK AND MULTIPLE SYSTEMS FOR USE IN HOUSES, 269 Front Street, East Toronto, Ont. 
CHURCHES, THEATERS, HALLS, SCHOOLS, STORES OR ANY LARGE 








BUILDING. ALSO, THE CARE AND SELECTION OF SUITABLE BATTER. ) itgaiee 
IES, WIRING AND REPAIRS. LONDON OFFICES: 
By H. 8. NORRIE 19 Abingdon St., Westminster, S. W. 
Price, . . 50 Cents. Orders may be sent to ee 


CABLE ADDRESS: 
‘“*CARBURETED’’ LONDON AND TORONTO. 


A. M. CALLENDER & CO., 42 Pine St., New York City. 








PRACTICAL HANDBOOK ON 


GAS HNGINHES, 


With Instructions for Care and Working of the Same. 


By Gm. LIBCHRFELD, C.EB. 


Translatea with Permission ofthe Author, by GEO. M. RICHMOND, M.E. 


w——___P RICE, $1.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Engineers and Builders of 
water and coal gas appar- 
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F. SEAVERNS,. Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE GOAL MINING COMPANY'S 

















Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade. . ‘ 
- Carefully prepared. 
For Gas Making or 
Heavy Steaming. 


Offices: 


Washington Building, New York. 
Betz Building, Philadelphia. 
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and low in price. 
Fully Guasentood. Send for 








Coo ‘The Gas ‘En ineer’ S ‘Laborator Handbook, 
THE BRISTOL 60., rg re aay ard 


Waterbury, Conn, 





Orders may be sent to 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 





Silwer Medal, Paris Exposition. 
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KELLER ADJUSTABLE 
COKE CRUSHER, 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


do You Wish to Know 


vhat size of pipe to use to convey any quantity 
f gas, any distance, with any loss of pressure 
ind any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 




















Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 











——- an 
Second Edition. Price, $3- For Sale by 


A.M. CALLENDER & CO., 42 Pine Sr., N.Y. City 





BINDER for the JOURNAL, 








Price, $1.00. 


— — — 


A. M. CALLENDER & CO., 42 Pine Street, N.Y. 


Epmvunp H. McCu..over, Cuas. F. GopsHALL, H. C. ApAMs, 


President. Treasurer. Secretary. 


Henry WHARTON, 
Assistant Secretary. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHOBIP MENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this an its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 











THE LINK-BELT MACHINERY CoO., 
ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


LINK BELT ELEVATING & CONVEYING 
aa MACHINERY for HANDLING 
COAL» COKE, OXIDE. ETC. 
Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space. 





CATALOGUE UPON APPLICATION 


Tilting Coal and Coke Car. 


PHILADELPHIA, LINK BELT ENGINEERING CO. 








THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 





Toledo, O., and Pittshpnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 





Boston Office, R'm 18, Volcan Bldg., 8 Oliver si, 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubul LP, 





Pipe and Sinuous Friction Condensers of all Sizes. 





| Steel Tanks for Gasholders, 


Iron Roof Frames and Floors 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





— Also, 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Gas and Water Pipe, Flanged Pipe, Sugar House Work, an 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 
Artificial and Natural Gas 





Mains Furnished and Laid. 


GAS PROPERTIES PU ACHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 





Rooms 201 & 202. 


DETROIT, MICH. 





A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


| Wayne Bank Building, 


JAMES T. LYNN. 


GAS ERGIne eh 


CONTRACTOR, 
- DETROIT 


GAS PROPERTIES PURCHASED. 














Geo, Shepard Page’s Sons. 
GAS MAGHINERY. 


Correspondence Solicited. 
180 Fulton Street, New York City. 








DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


PARK ROW BUILDING, N. Y 








KERR MURRAY MANUFACTURING CO, 


Latest flesign Rotary —xhauster, —— 
—— With futomatic ffovernor, 


Single or Double-Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-Lifting Apparatus, Center Seal or Valve System Connections and Oxide Elevator. 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc; in Fact, All Classes of Ironwork for Benches 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 


ALL SIZES 


OF STREET 
BFo RT WAYNE, 


SPECIAL CASTINCS. 


TEIN DD. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 


Triple, Double and Single-Lift Gasholders. 


[ron Holder Tanks. CONDENSERS. 












































ROOF FRAMES. Scrubbers, 
Girders. Bench Castings. 
BEAMS OIL STORAGE TANKS. 
PURIFIERS. ? Leer lex SRSA ; Boilers. 
a4 


—_ i (en os | he = 


S 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOS! sUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and ‘Constructed. 











The (ias Engineer’s ALEX. C. HUMPHREYS, M.E., M. Inst. C, E. ARTHUR G. GLASGOW, M.E.,M. Inst.C.E. 
Pocket-Book, == F{UMPHREYS & GLASGOW, 
By HENRY O’CONNOR. 
Eee BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
mprising Tables, Notes and Memoranda relating to the 31 Nassau Street, London S.W., 
Manufacture, Distribution and Use of Coal Gas, mew York: England. 


and the Construction of Gas Works. 
ad 


serene CONSULTING GAS AND ELECTRIC LICHT ENCINEERS. 
PRICE, $3.50. 





PROPERTIES PURCHASED. 





A M. CALLENDER & CO. 42 Pine Street, New York City. COMPLETE EXAMINATIONS MADE. 
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HYDRAULIC TOOLS. 


R. D. WOOD & CO., 


400 CHESTNUT STREET, PHILADELPEIA, 





BUILDERS OF 





Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. 


Send for Pamphlet. 


CAST IRON PIPE. 


HYDRAULIC OPERATING VALVES. 














MANUFACTURERS OF 


ISBELL-PORTER CoO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 ventenctsaes A nae New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 
























ere ed 


The Continental fron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


ExXoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
















ILLUMINATING GAS! 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMAS, 


FUEL GAS! 


Hartford, Conn. 





The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, #1. f 





Pricy, $3.50. 


A. M. CALLENDER & CO.,, 42 Pine St., N. Y. City 
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THE STACEY MANUFACTURING CO., 


CONTRACTORS FOR THE ERECTION OF COMPLETE WORKS. 
GAS WORKS APPARATUS. 


GASHOLDERS 


WITH AND WITHOUT 


STEEL TANKS. 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT AND CAST IRON WORK. 


OFFICES: 


No. 239 Mill Street, _CINGINNATI, OHIO. Phone, West 690. 


waa 











RITER-CONLEY MFG. CO., 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 62 Wall Street, - - - New York City, 








ERECTION AND EXTENSION OF 


uAS, WATER, AND apetired LIGHT WORKS. 


mdence with Gas Companies contet a extendin ring their Plants respectfully 
“Plas nd Estin ieee 








1901 DIRECTORY. 1901 


OF AMERICAN GAS COMPANIES. 


Price, - - = - = 


wat $5.00. 


A. M, CALLENDER & co., - No. 42 Pine Street, New York. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


- tata G ash ol d erses 


. Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 
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The contract was completed and the 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 
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Contractors for 
Complete Works. 
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ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


PRACTICAL PHOTOMETRY, 


GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
a WILLIAM JOSEPH DIBDIN:. 


With Numerous Illustrations. Price, $3.00, 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 


from the Union Gas Light Company, of East New York. 
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A.M. CALLENDER & CO., 42 Pine Street, New York City. 
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Established i854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


1 





The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 
moving the meter or replacing chased by the coin. 
any parts. 














WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHIC ALO. 


THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 











HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 
CONNERSVILLE BLOWER CO., Connersville, Ind. EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 
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NATHANIEL TUFTS METER CO, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAs ME TERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


the best facilities for manufac- METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re- 


Wiewadasweroves TFIorepayment Gas Meters. 


MARYLAND METER CO., | 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 
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: CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 
; SPECIAL ATTENTION ee bes lied eer WOR K 








“Have you Seen our Complaint Meter?” 


THE KEYSTONE 











ae ae = met 


| PREPAYMENT 
‘ An Accurate Registrar, : : : : : 
A Sure Shut-off, : : : : : : : 


An Ideal for Easy Adjustment, 
A Model of Simplicity, - : 
A Paragon of Excellence, and : : : : : 
A Mighty Good All-round Meter. Get Acquainted with it. 


Keystone Meter (0. roversroro, pa. 


WIESTER & CO., 22 Second Street, San Francisco, Ca!. 
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NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editio:'s 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are bei'g 


made in the Gas Industry. 
PRICE, - = $6.00. 
A. M. CALLENDER & CO., - - No. 42 Pine Street, N. Y. City. 
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— AMERICAN METER COMPANY, 
! meus NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT JIIETER. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
4  READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa, 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc 


=e —_ METERS REPAIRED__... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OP 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes 
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FACTORY AT ERIE, PA. 








BSTCERPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS, 


Me. E. H. YorEE, ‘ : New Haven, Conn., Dec. 1, 1898. 

_ Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,’ which is a handy compila- 
ion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 
_. _ 1 note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
Che 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
nigh and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 


> 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CoO., - No. 42 Pine Street, New York. 
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The Advertisement of 
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a3 THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 
be Improved Double Superheater Lowe Water Gas Apparatus—Manofacturers of General Gas Works Machinery—Builders of Gas Works. 
if FORT WAYNE, IND., —— 
HE 
: JOHN J. GRIFFIN & GO.., 
559 W. 47th St., 1513 to 1519 Race St., 34 W. Monroe St., 
New York. PHILADELPHIA, PA., Ghicago. 





MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of Every 
Description. 


PROMPT ATTENTION GIVEN TO ALL REPAIRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 40,000 now in use. 


The Positive mewey ment Meter. 


Positive Advantages : Negative Advantages: 


The Income is No “Deposit” is 


Quick and Sure. Necessary to 
Start Business 


with a new cus- 
tomer. ; 


NO GUSTOMCAS ARE LOST 
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IT IS 


Better than G.0.D., 
As Gas is Paid 
for Before De- 


livery. on that account. | 
There is Money in It Ho Time Lost Making Out Bills 
IT WILL GET NEW SUSTOMERS on account ol 

It will KEEP the Unpaid Bills. 





ones you have. No Disputes on Account of Bills. 
THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. ‘ 


NEARLY 100,000 OF THESE METERS ARE IN USE IN THE UNITED STATES. 
SEND FOR OUR BOOKLET. 





